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HOW TO IMPROVE YOUR 
COMMODORE IN 3 STAGES 




GO! with the 64 MULTIMODEM — the only plug-in, 
multi-standard modem in Britain for your 
Commodore 64 or 128. 

The amazing 64 MULTIMODEM gives your 
Commodore much much more than any other 
modem, and at an incredibly low price. 

Datacomms for your Commodore have never been so EASY. The 
64 MULTIMODEM does it all for you. With autodial and 
autoanswer. 64 MULTIMODEM is software controlled and menu 
driven. Just plug in to your Commodore's cartridge port and the 
phone line, and switch on! 

Datacomms for your Commodore have never been so TOTAL. 
64 MULTIMODEM gives CCITT standard speeds of 3007300bps, 
1 200/75bps and 75/ 1 200bps PLUS 300bps on the BELL standard, 
for really world-wide communications. This speed range means 
access to a huge number of databases like Prestel and Micronet, 
and e-mail, user-user communications, even telex — and of 
course bulletin boards (64 MULTIMODEM's software lets you set 
up your OWN, too!). 

So, to improve your Commodore's datacomms power, 
fill in the coupon today. It's as easy as 1-2-3! 



"At the price, the 64 MulUmodem offers more than any 
previously ovailable Commodore Modem ... it will 
undoubtedly rank high, if not top of any self respecting 
Commodore user's shopping list " 




Yes, I'm ready to go! 



Please rush me 64 Multimodem(s) 

@ £1 16.15 (inc VAT & UK delivery) 

I enclose cheque/postal order/please debit my Access/ 

Visa card no. .„ , 

Name 



Address 



Post Code 



Tel No. 
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(Dealerlink 72: DTB 10135) 

I*' I 946240 CWEASY G 19002985 PRESTEL MAILBOX 919992265 



News 



Spaced Out 



AN UNHOLY ALLIANCE BETWEEN 
Hewson and Llamasoft, has resulted in 
the release of Iridis Alpha billed as a 
shoot-em-up with an intellectual twist. 

John Gilby ship has to contend with 
thousands of Licker Liners, Zebedee 
Zonkers, Bubble Blasters and Cigger 
Cruisers. 

The intellectual bit occurs when you 
progress to fighting on two planets at the 
same time. It's just been released and 
costs £8.95 on cassette and £12.95 on 
disk- 
Still in Space, Gremlin has released 
Project Nova for the C-16/Plus/4. It's a 
space combat simulation in which you 
have the opportunity to be a space pilot. 

There are 12 stages through which to 
progress, starting at novice and building 
up to the much coveted legendary 

status. 

Star Trek has now been a cult TV 
series for 20 years and the official 
computer version will be launched in 
late September by Beyond. Francis Lee 
of Beyond said: "We are very proud to 
be playing such an important part in this 
major happening, and we have no doubt 
that the Star Trek project will be the 
most significant licensing deal signed 
this year." 
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Touch line 

Hewson: Hewson House, 56B Milton 
Trading Estate, Milton, Abingdon, Oxon 
OX14 4RX. 0235 832939. 
Gremlin: Alpha House, 10 Carver Street, 
Sheffield SI 4FS. 0742 753423. 
Beyond: Wellington House, Upper St 
Martins Lane, London WC2H 9DL. 01 379 
5682. 
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Show Calendar 

The PCW Show 1986 opens its doors to 
the public on 5 September and 
according to advance publicity it will be 
the biggest and best yet. 

Among the companies exhibiting 
will be US Gold, Firebird, Domark, Blue 
Ribbon Software, Cheetah, Elite and 
Mirrorsoft. New products include titles 
such as Express Raider, Gauntlet. 
Breakthru, Infiltrator andTrivial Pursuit. 

The show will have a similar format to 
last year. The business and professional 
section can be found in Olympia II 
whilst the computing and leisure style 
stands are situated in the National Hall. 

As a special attraction in the main 
hall, there will be Chartbusters - a giant 
video display of the year's best-selling 
games. 



Tickets are available in advance for 
£2. Se Touchline for the address. 

The show closes on 7 September. 

Still on the subject of shows, have 
you any social engagements for January 
and February 1987? If not then you may 
like to keep 21-24 January free for the 
Third High Technology and Equipment 
in Education Exhibition and 17-20 
February for the Which? Computer 
Show. 

The THTEE is organised by EMAP 
Exhibitions and divides into five main 
themes: Training and employment, 
policy and planning, management and 
technology, teaching and technology 
and technology and special needs. 

The Which? Computer Show, 
although attendees have become more 



computer literate of late, still maintains a 
reputation as one of the best places for 
beginners to start. The show has 
changed from its usual January dates in 
order to distance itself slightly from the 
Christmas and New Year hysteria which 
characteristically hits the industry and 
overshadows January events. 



Touchline 

PCW Show: Montbuild Lid, 11 
Manchester Square, London W1M 5AB. 
01 486 1951. 

THTEE Exhibition: EMAP International 
Exhibitions Ltd, Abbot's Court, 34 
Farringdon Lane, London EOR 3AU. 
The Which? Computer show: Cahners 
Exhibitions, Chatswortb House, 59 
London Road, Twickenham TW1 3SZ. 01 
891 5051. 



Print Outs 

For those of you who will never manage 
!o find the money to buy a laser printer, 
Microlease has brought new hope into 
your lives. For a paltry £70 per week you 
can hire a Canon LBP-8 Laser Beam 
Printer. 

The Canon Laser printer provides 
quiet, crystal clear printing at a very fast 
speed and is compatible with most 
computer systems via the RS-232 
interface. 

The Canon Laser printer provides 
quiet, crystal clear printing at a very fast 
speed and is compatible with most 
computer systems via the RS-232 
interface. 

If you're shopping around to buy a 
printer then Datamyte Computer 
Supplies has some new additions to its 
range. There are three Silver Reed Daisy 
Wheel printers now available; the EXP 
200 at £267, the EXP 600 for £540 and at 
the top end of the range is the EXP 800 at 
£799. 

There are also new dot matrix 
printers from Panasonic; the KX-P1092 at 
£395. The KX-P1592 at £495 and the KX- 
P1595 at £695. 



Hard Lines 



Euromax is set to expand its range of 
Arcade and arcade turbo joysticks with 
three new models and a revised and 
improved version of the Competition 
Pro - now to be called the Euromax 
Micro Pro. 



According to Euromax, there is a 
need for much belter quality joysticks 
due to the increase in 'fast action' 
games. Euromax told Your Commodore 
"We have taken the opportunity to 
advance designs to achieve the absolute 
best in terms of accuracy, responsive- 
ness, sensitivity and reliability". 

The Elite (£15.95) is now available as is 
the new version of the competition Pro 
(Micro Pro at £16.95). The Arcade and 
Elite Plus (both at £17.95) will be in the 
shops soon. 

The 1571 disk drive has come in for a 
lot of criticism because of its diabolical 
slowness. Firstline software has come to 
the aid of frustrated Commodore 
owners with the Enhancer 2000 disk 
drive. Claims for the Enhancer include: 
Commodore compatability, super high 
speed, one year warrantyaBfixceptiona! 
durability, double density f..,". 35 track. 
The Enhancer 200 costs £137 including 
VAT and p&p. 




Touchline 

MicroLea&e: Forbes House, Whitefriars 
Lane, Tudor Road, Harrow, Middx HA3 
5SS. 01 427 882Z 

Datamyte: 52 Dery Street, Leek Stafford- 
shire ST13 5A). 0538 3B3383. 
Euromax: Pinfold Lane, Bridlington, 
North Humberside YOl6 5XR. 
0262601006. 

Firstline: R.E. Ltd, 206 Great North Road, 
Eaton Socon, St Neots, Cambs PE19 3EF, 
0480 213 969. 




The list of US Gold Autumn releases is 
incredibly long, here's the list: For the 
C64 there is Master of the Universe, 
Infiltrator, Hot Wheels, Wrestling, 
Movie Monster, Super Cycle, World 
Games, Xevious, Express Raider, 
Breakthru and Gauntlet. The C-16 is 
amply catered for with Winter Games 
and Summer Games. 



Touchline 

US Gold: Units 2/3 Holford Way. 
Holford, Birmingham B6 7AX. 021 356 
3388. 




That Sporting Life 

Anco has recently released another C- 
16/Plus/4 game, signifying continuing 
support for these two computers. The 
new game is Winter Events and can be 
played by up to four players. There are 
six different events; biathlon, ski jump, 
bob sled, speed skating, slalom, 
downhill. 

Winter Events cost £7.95. 

Remember Graham Gooch Test 
Cricket from Audiogenic? If you don't 
then it's about to hit the streets again, if 
you do then you may be interested in an 
updated version. 

Audiogenic's Heny Smithson said: 
"We aim to make Graham Gooch 's Test 
Cricket into another hardy perennial of 
the software market by means of 
conversions and continuous 
improvement." 

Alterations to the 64 version include 
changing the built in squads of England 
and Australian players and their 
averages to reflect the 1985 test series. 

The cassette vesion costs £9.95 and 
the disk version is £11.95. 

Melbourne House has now released 
a follow up to the immensely successful 
Way of the Exploding Fisl. The new 
game, entitled Fist II: The Legend 
Continues is another martial arts game 
in which you use your skills to conquer 
the powers of darkness in the land. Your 
aim is to reach the volcano fortress of the 
evil warlord and dispose of him. 
According to Melbourne house "...a 
new breed of computer game is born". 
It's on cassette and costs £9.95. 



Touchline 

Anco: 35 West Hill, Dartford, Kent DAI 
2EL. 0332 92513. 

Audiogenic: 39 Suttons Industrial Park, 
London Road, Reading, Berks RG1 6AZ. 
0734 664646. 

Melbourne House: 60 High Street, 
Hampton Wick, Kingston-upon- 
Thames, Surrey KT1 4DB. 01 943 3911. 



News 



Generally Speaking 

If you're a bit short of cash and feel that 
you need a new computer then maybe 
Ariolasoft is about to come to your aid. 
The Great Ariolasoft Spot the Screen 
Shot Challenge has recently been 
launched. 

Every Ariolasoft game which you buy 
will contain a mystery screen shot and in 
order to win a fantastic prize you must 
name the game featured in the shot. 

If you get your answer right then you 
could win a free game, a badge or 
money-off tokens. From there your 
entry will go into a prize draw {it's 
eligible even if you guessed the wrong 
game) and the grand prize is a 
computer. 

You can choose from either a C128.a 
Spectrum 128, and Amstrad 6128 or an 
Atari 130XE. 

Anyone out there with a pirate copy 
of Word Star, beware! The MicroPro 
Word Star amnesty has now come to an 
end after 750 disks had been returned 
for legitimisation. 

Robin Oliver, Micropro's MD said: 
"Just for the record, I would like lo 
repeat what we said at the time of the 
announcement of the amnesty, that we 
will not prosecute any of those people, 
neither will we disclose their names to 
anyone." He added: "The amnesty is 
now over, and we will take a severe view 
of software pirates that come to our 
notice, since we feel that we have been 
more than so far." 

Still on the subject of crime, there's a 
new home burglar alarm system which 
may save you losing you precious 
Commodore computer. 

Autolarm, from Raceamble, is a new 
home and commercial security system 
which can be installed by the user with 
the aid of just a screwdriver. 



The Autolarm controller forms the 
heart of the system, it has a powerful 
internal siren (battery powered) and a 
key switch with over 2000 different keys. 

The controller can be used alone to 
warn if your computer is unplugged or 
the mains lead cut. The controller costs 
£45 and a whole system can be bought 
for less than £200. 

Citizen Europe, makers of printers, 
have been going round doing their bit 
for education in this country. The 
company recently donated 20 printers to 
the local education authority for use in 
schools in the Uxbridge area. Miora 
Kizawa, MD of the company, the mayor 
of Hillingdon recently attended a 
ceremony lo had over the printers, 
accompanied by members of Greenway 
Secondary School. 



Touchline 

Ariolasoft: 68 Long Acre, Covent 
Garden. London WC2E 9JH. 01 836 3411. 
Micropro: Haygarth House, 28-31 High 
Street, Wimbledon Village, London 
SW19 5BY. 

Raceamble: 5 Larkstone Crescent, 
llfracombe, Devon EX34 9PJ. 0271 62801. 



NEXT ISSUE, YOUR COMMODORE 
will have a bright new look. A look that 
will be more in tune with the country's 
most discerning computer owners. Yes, 
we mean you! 

Over the past month or so, 
completed readers survey forms have 
been flooding into our office. We're 
very flattered to find that, by and large, 
you think we've got it about right. Of 
course there'll be a few minor adjust- 
ments here and there, but you'll still find 
all your favourite features. 

You'll also find something else too! 
Because next issue, to mark our sophist- 
icated new look, we'll be giving away a 
FREE cassette packed with software to 
suit every taste, to run on a C64 (or C128 
in C64 mode). • 

Firstly, there'll be an exclusive game 
written by Tony Crowther, one of the 
UK's top games writers. Called R7-D7, 
the game puts you in control of a robot 
droid which you have to try to guide out 
of an enemy complex. Needless to say, 
there are lots of enemy droids trying to 
stop you from doing just that! As you'd 
expect from a Crowther game, the 
action is fast and furious and the sound 
track superb! 

The second program is a Basic Exten- 
sion. Anyone who's programmed on the 
C64 will have craved the sophisticated 
toolkit commands as found on some 
rival micros. You know what we mean: 
RENUMBER, to help tidy up programs; 
AUTO, to relieve you of the bind of 
typing line numbers yourself; and 
TRACE, to help you find out why your 
latest masterpiece just crashed. The 
Your Commodore Basic Extension will 
have these and more - in fact no fewer 
than 27 new commands to make 
program design and development so 
much easier. 

Finally, those of you with disk drives 
should not be without the Your Com- 
modore Disk Utility. It will give you a 
wide range of powerful commands to 
aid your disk usage. You will be able to 
change Headers and IDs on all disks, 
change the LOAD address of any 
programs, even protect your disk from 
prying eyes, plus lots more. 

So don't miss the November 1986 
issue of Your Commodore. Cancel thai 
holiday, forget the new car - picket your 
newsagent instead! 





ADVENTURE 



FOR SOME TIME THERE WAS A 
definite gap in the (low of new 
adventure games for the C64. This error 
on the part of (hose who control our 
spare time enterlainmcnt seems lo have 
been rectified to such an extent that 
there now appears to be almost a glut of 
releases to attract out attention- 
There have been several re-releases 
of programs originally for other 
computers and a fair number of brand 
new titles from well known software 
houses. Mastertronic has done it again 
with the 64 version of an Old Spectrum 
game called Kentilla - at £1.99 this has 
got to be worth buying. Bored of the 
Rings from CRL was also a Spectrum 
winner and has at last appeared for the 
64. 

Doomdark's Revenge - another 
Spectrum chartbuster - a game of 
adventure/strategy par excellence from 
Beyond, looks all sel to keep many a 64 
user tied to the keyboard for weeks of 
fantastic derring-do! Most of the belter 
games today appear as conversions for 
several computers almost at the same 
time and it is good to see that several 
software houses are prepared in 
persevere with conversions of 
yesterday's winners. 

New releases include Borrowed 
Time from Aclivision, Pilgrim and The 
Very Big Cave Adventure from CRL, 
Mystery Voyage from Colleen - 
newcomers to the adventure scene - the 
fabulous Ultima /Vfrom USGold.andof 
course Level Nine's lastest, The Price of 
Magik. 

The Price is Right 

Could this be Level Nine's best yet? The 
Price of Magik is a sequel \o Red Moon, 
their award winning game of 1985, The 
action nearly all takes place within the 
confines of The House of the Red Moon 



and the crux of the game is your search 
to find and defeat the evil sorcerer 
Myglar. 

There are no pure treasures to find 
and no score is given, although SCORE is 
recognised and will elicit a report on 
your present sanity and apparent age! 
The aim of the game is to learn (and find 
a use for) some 18 odd spells that will 
finally enable you to neutralise the 
powers of the wicked Myglar. 

Level Nine's last game was The Worm 
in Paradise and this sel a new standard 
for adventures in this country. A 
vocabulary of over 1000 words, a parser 
that makes sense of complex sentences 
and an operating system that permits the 
typing in of commands even whilst 
pictures are being drawn on the screen 
(multi-tasking). 




The Price of Magik has all this and 
more. It also incorporates RAM SAVE 
and RAM RESTORE which enables the 
player to rapidly 'save' and subsequently 
'restore' the game position to/from a 
section of the computer's memory. A 



very useful facility if you anticipate a 
dangerous move or decision ahead! The 
RAM SAVEd position is lost when you 
switch off the computer and is not 
recorded if you perform a tape SAVE. 

Another Level Nine firvi sees the light 
of day in this program - the command 
OOPS. This is not so dissimilar to RAM 
SAVE as it enables you to return to your 
last previous location. Very useful if 
there are a number of chests to open 
and some of (hem explode and reduce 
yor stamina (hit points). OOPS and it 
never happened! 

Your stamina is fairly important, as 
there are several unpleasant creatures 
thai will not let you pasl wilhoul a fight. 
A weapon and some form of armour are 
useful finds before you gel loo involved! 
Magik may also help and bear in mind 
lhat simple killing in such an 
environment might release your 
opponent's ghosts - who may not be all 
lhat friendly to you in the fuiure? 

Some creatures may be controlled by 
you. Needless to say. Magik will be a 
definite plus for this. Learning lo use 
each of the 18 spells requires knowledge 
of both ihe lype name of the spell -ZAP. 
FLY, HYP etc. and the object thai will 
enable you to 'focus' your powers to 
perform thai particular Magik. Clues 
found along ihe way will supply the lype 
name and trying to CAST XXX will loll 
you what else is needed to make lhat 
spell work. 

This is also the first adventure game 
to be protected against piracy by using 
ihe Lcnslok system. This requires a 
plastic prismatic lens arrangement 
(supplied with each game) . thai converts 
what appears on the screen as a graphic 
jumble into a readable two letter code. 
This code is entered and if you have it 
correct, then the program continues. If 
not then you have to try again until you 
gel it right. 

At least in 'The Price of Magik', you 
get a second, third, fourth (and on) 
chance to gel ihe Lenslok code right. 
Some programs using Lenslok NEW the 
program if you do not gel the code 
right! Upper case characters seem lo be 
fairly easy to ideniifybut I found that the 
lower case characters very difficult to 
read. Just take care, read the 
instructions, get the lens the right way 
up and all should be well. 

This adventure is probably the besl 
yet from Level Nine, the graphics are 
drawn quickly and the text is up to the 
usual high standard. The idea of finding 
spells rather than a series of treasures is 
clever and keeps the mind sharp 
throughout. Although most of the clues 
and necessary items to make the spells 
work arc perfectly logical, Level Nine's 
own brand of humour is never far away. 

Even if you feel you are coping 
reasonably well, never forget lhat Level 
Nine will provide comprehensive clue 
sheets on receipt of a stamped 
addressed envelope and the hinl 
request form that comes with every 
game. 



Adventure 



These clue sheets arc by far and away 
the bcsl I have ever seen. They consist of 
hundreds of numbered references of 
which two sections are lists of objects 
and places. Look up an object or place 
and you will be directed to additional 
numbered references that willprovidea 
hint together with additional 
references. 

All the answers arc jumbled up, so 
that looking up one clue will not draw 
your eyes to answers you do not wish to 
see. Even if you want to cheat heavily, 
the clues will only point you in the right 
direction and NOT give you a definitive 
answer to the entire game. Brilliant! 

There are often a number of red 
herrings within these clues. You may 
spot a Three Headed Minotaur 
mentioned next to the Trumpet you are 
looking up; but there is no guarantee 
that such a creature is actually part of the 
game! I wish other software houses 
could learn just how sensible such a 
system of self help clue sheets can be. 

The only sadness I feel in seeing a 
new adventure from Level Nine is that 
(his means we have to wait at least three 
or four months before we see the next 
one! 



The command parser is of a simple 
nature, generally reacting to a straight 
verb/noun input. There is very little 
interaction with the creatures you meet 
although talking to some of them is 
important. Examining objects is vital to 
the game but only a few give much in the 
way of additional information. 

This may be a good game for novice 
adventurers, as the lessons learnt here 
will stand them in good stead when they 
come to tackle a more devious plot in 
the future. There are plenty of locations 
to visit and map right from the start and 
frequent use of the SAVE facilitv is to be 
recommended - preferably just after 
you have been fed and watered! 

The sound effects may be switched 
off, which is probably a good thing. 
After the first few hearings they become 
a nuisance, purely because they have 
been programmed in direct mode and 
you have to wait for them to finish 
before you can type in any new 
commands. Future programs from 
Colleen will probably have these effects 
in background mode using the 
interrupts, allowing a multi tasking 
similar to that used by Level Nine's 
graphics. 

It is good to see a new software house 
producing adventure games and 
although this one will nol reach the lop 
of the charts, the game is sound (!) and 
hopefully will be the first of many. 



Colleen is a relatively new software 
house, based in Wales and not across the 
Irish Sea as the name would lead you to 
expect. Having produced an interesting 
and instructive music disk for the CM 
that includes a guitar tutor, SID chip 
tutor, drum machine and a music 
creator, it is not surprising that the first 
adventure program from this company 
features sound rather than graphics. 

Mystery Voyage is available on both 
tape and disk and is a three part 
adventure requiring codes learnt in one 
part to continue to the next. The ship in 
which you are travelling founders in 
rough seas leaving you alone on a 
rickety raft admidst a number of small 
islands. Can you survive long enough to 
escape alive? 

First you must find a series of 
treasures to appease a sea monster who 
blocks your path to freedom. This is no 
easy task, as to add to your troubles, you 
have no food or drink, without which 
vou will surely perish. 

The location desciptions are detailed 
and set the scene well, with the 
occasional sound effects adding to the 
mind's impression of the places visited. 
The puzzles are in the fairly classic 
mould, with certain locations not 
accessible until the right objects/actions 
have been located/performed. 

There are a number of clues that will 
put you on the right path and the 
puzzles, while not particularly difficult, 
must be solved in the right sequence -or 
you will die of hunger or thirst. Mapping 
is important and read the descriptions 
carefully to distinguish the difference 
between certain watery locations! 



As we are often telling you, THE classic 
adventure is that of the colossal caves 



The Very Big Cave Adventure is 
distinctly different. 

Your guide and mentor around the 
caves is none other than Trixie Trinian. 
kitted out as usual in boater, blue 
gymslip and black stockings. Judging by 
the mud around, she is also wearing her 
wellies! Anyone who has played one of 
the serious versions just has to get this 
one. 

It is written using The Quill. 
Illustrator and The Patch, all fromGilsofi 
and shows just what sort of professional 
products these adventure writing 
utilities can create. The graphics are 
good, appear quickly and the 
descriptions full and highly amusing. 
The whole adventure is completely 
recognisable as a Colossal Caves 
derivation but the entire game is full of 
minor alterations that make it a joy to 
play. 

For those that have enjoyed these 
caves before, there will be many 
surprises! Trixie and her friends have 
been there before you, and have altered 
many of the puzzles - rotten little devils. 
There are some of the original treasures 
remaining but you may also find such 
gems as the odd Chippendale table to 
pick up as well. 

For those that are new to the caves 
just lean back and enjoy a zany treasure 
hunt with an amusing guide. The game is 
well put together and has all the latest 
add-ons that come with Gilsoft's Patch. 
most useful of these is the RAM SAVE. 
This is very rapid and will save using up 
too much of your lamp's fuel whilst you 
are trying to sort out how to c atch that 
dratted bird! 

The program has a fast loader and 
because of its size, the game is played in 
two parts, but you must SAVE your 
position either to tape or disk before 
leaving the first spot. This will ensure 
thai you have all the treasure and any 
vita! objects you need to carry through 
to the second part. The second part has 
strong overtones of Alice in 
Wonderland, complete with tardy, 
chattering rabbit. 

Throughout the adventure beware 
of words that have a double meaning. 
Where a word may be understood in 
more than one way expect the least 
likely interpretation. The vocabulary 
understood in each half is not extensive 
neither does the program understand 
complex input commands. For all that, 
there is a feeling of depth to the game 
with plenty of items to examine and a 
good range of responses. 

One of the 'magic words' from ihe 
original cave adventurers was PLUCH, 
transporting you from one location to 
another. Type this in here and you will 
get a plug' for St Brides next game. I can 
hardly wait! 



Find The Lady 

One type of now standard adventure is 
based on I he detective story. There have 




from way back then, written by Messrs 
Crowther and Woods. There have been 
a number of reincarnations of this game 
for the C64,some better than others. We 
now have yet another version, this time 
from the fertile minds of St Brides and 
distributed by CRL. 



Danger in the First Degree... 
An Illustrated Text Adventure 



been several published, tanging from 
Infocom's Deadline through 
Melbourne Houses's Sherlock and in a 
way including Aciivision's Mindshadow. 
The latter just barely creeps in, although 
in the strictest sense it is not quite a 
detective game as the solution is quite 
tightly defined - providing you have 
solved the puzzles in the right order. 

Activision has now released a top of 
the range detective game - Borrowed 
Time. This is a disk based program for 
the C 64/128 and if this genre is your kind 
of thing - buy it. You play the part of 
private eye Sam Harlow and initially you 
do not know what problem you have to 
solve! You start in your office, just two 
rooms; one for you and one for your girl 
Friday. Iris Spencer. 

There are plenty of hints suggesting 
that someone is looking for you and a 
very brief phone call where a voice gasps 
out: "Sam, they want you dead...". You 
must not only stay alive but find out what 
is the root of all these problems and 
solve the mystery. 

Borrowed Time is unusual in offering 
the facility of either using they keyboard 
in the usual way or a joystick. The screen 
is divided into four parts. One. just over 
a quarter, displays a good graphic 
picture at the present scene. Beneath 
this is the text window, used for your 
input commands and the computer's 
responses. 

On the right of the screen is a list of 
verbs/nouns accessed by a pointer (with 
the joystick) and above this, pictorial 
icons of objects held, together with a 



compass rose for joystick directions. 

I found the use of a joystick 
completely superfluous, as many of the 
words I wished to enter were not on the 
limited list displayed. It was also easier to 
enter the single letter 'E', to travel east, 
than to position the pointer over the 
correct part of the compass. Perhaps I'm 
old fashioned and you will think 
otherwise. 

The graphics are very good, clear and 
readily understood. Good use of sprites 
give many of the screens the quality of 
moving pictures - washing blows on the 
line, heads move in the crowd and faces 
grimace under gags. They may be turned 
off, but often show something that will 
trigger an important action, so are best 
left on! 

The text often over-runs the text 
window and RETURN has to be pressed 
to display the rest of the message. For 
this reason alone. I would rather have 
access to th? entire message rather than 
the option of limited joystick commands 
(which takes up the additional space). 

Starting in his office, Sam Harlow can 
look at his files about his last few cases 
and generally explore his two rooms - 
Iris is out at the moment. On leaving the 
office, he is attacked by two gunmen 
and stands a very good chance of being 
shot dead! 

Fortunately the game starts again 
very quickly and you can try again, there 
is also a QUICKSAVE option that will 
enable you to skip over the first few 
moves that you feel must be taken 
before his hasty demise. His actions are 



severely limited within the first five 
locations and perhaps I am just not cut 
out to be a detective but it took me the 
best part of two hours before I could 
break the pattern of being killed within 
only a few moves from the start! 

In case you have the same 
experience, the answer to this problem 
is MPDL UIF EPFS at location number 
five. This will give you time to do what I 
was trying to do for the best part of those 
two hours! Believe me, there are plenty 
of further opportunities of getting killed 
but at least you can have the chance to 
wander around the city and learn 
something before it happens! 

The input command parser is quite 
intelligent but for the most part a 
straight verb/noun input will be quite 
sufficient, with the program cleverly 
interpreting what you have in mind and 
acting very much as your co-pilot. Text 
descriptions and responses are detailed 
and explain a great deal as you proceed, 
keeping the pressure going all the time. 

There is the option for nine SAVE 
GAME positions (accessible via function 
key 1). use them. Mapping is also 
important, as there is always the 
possibility of sudden death around the 
corner and you will not have time to 
backtrack all that often to check your 
psoition. Keep a notebook handy to 
make notes of car/house numbers etc. 
for the same reason. 

Many of the people mentioned in 
the case files in your office will turn up 
during your investigations - again, a few 
notes will help refresh your memory. I'm 
not sure whether it will be important, 
but do remember that this is an 
American program, so watch your 
language! What we would call blinds, 
they call shades; a cheque is a check and 
so on. Most important objects are shown 
in text on the screen so you can check 
the spelling. 

A fascinating type of adventure with 
both good graphics and good text and 
most important of all a riveting story 
line. For alt that I prefer my trusty sword 
to Sam's finely crafted gun, this is some 
program. 

Exodus Plus 

As you will have seen in our special 
feature in the June issue. Ultima IV is n 
ow available, certainly as an American 
import at £49 but also should be out in its 
British form from US Gold at 
considerably less. If you like wielding a 
sword in fantastic lands with a quest to 
keep you going for weeks - look it out, 
its worth getting a disk drive specially to 
play it! 

Exodus; Ultima III has been out for 
some time now and is well worth 
searching for. I've even seen it on offer 
for as little as £3.95 (bankrupt stock). If 
you have had trouble solving this one, 
you might try giving my friend 'Dart, the 
mighty finder of marks and cards' a buzz 
on 0442 832593. If he can remember that 
far back - pre Ultima IV- he may be able 
to give you a useful tip or two! 




DIMENSION 

computers Ltd. 

THE MIDLAND'S LARGEST HOME COMPUTER STORE 



27/29 High Street- 
Leicester LE1 4FP 
Tel: (0533) 57479 




£79.95 
£i2*9S" £99.95 
£96*5" £79.95 



SOFTWARE 

D BASE II OFFER 

Ashlon Tale D Base II cbm 1 28 database with 
FREE 'How To Run Your Business with D Base II" 
plus 'Understanding D Base If books 

worth £22.85 E119.0Q 

VIZA 

Vizastar XL8 64 

Vizastar XL8128 

Vtzawrite Classic 1 28 

ANAGRAM 

Purchase Ledger 64 j^OO* £49.95 

Sales Ledger 64 £ZfrflO £49.95 

Stock Control 64 .Enfeoff E49.95 

Cashbook64 XZWKT £49.95 

MICRO SIMPLEX 

Accounts 64 

PRECISION 

Superscript 64 

Superbase 64/ +4 

Superscript 64 & 

Superbase 64 

Superscript 128 

Superbase 128 

Superscript 128 A 
Superbase 1 28 

COMMODORE 

Future Finance (Planning 



£12frO0" £99.95 

X6frW £49.95 

_£98*S* £59.95 

Xi*e«r £99.95 

_£8»r95- £74.95 

Xaa^5- £74.95 

£i»9*<r £134.95 



Package), Disc 

Easyscript(Word 

Processor). Disc 

Easyspell. Spellchecker, 

Disc „ 

Simons Basic Extension, 

Disc 

Commodore 64 
Programmers' Reference 
Guide 

LOGO + PILOT 

2 Educational Languages. 

Disc 

Easytile Database. Disc 

Introduction to Basic 

Parts 1 & 2, Tape 

AUDIOGENIC 

Swift Spreadsheet 128, Disc. 
Wordcraft 40 (Word 

Processor), Cartridge 

Magpie (Database), 
Cartridge & Disc 

HANDIC 

Diary, Cartridge 

PRACTICORP 

Inventory (Stock Control 

Package), Disc 

Practical II - Advanced 
Spreadsheet with 
Database/Word Processing 





E17.95 




£24.95 




£19.95 




£12.95 


_£*©&- 


£7.50 




£14.95 




£17.95 


£29*9- 


E9.95 




E24.95 


X99r95- 


£17.95 


£89*95- 


£17.95 


£29-95- 


£9.95 



£60*99 £49.95 



£29.05- £14.95 



facilities. Disc 

Practicalc (Spreadsheet), 
Tape jU9r9tr £9.95 

MICRO CLERK 128 

Accounts Package with Spreadsheet, 

Database and Word Processor 

Purchase Ledger* 

Sales Ledger* , 

"OFFER PRICE - IF PURCHASED 
WITH ACCOUNTS PACKAGE 

TIMEWORKS128 

Wordwriter Word Processor 

Data Manager Database 

Swiftcalc Spreadsheet 

Sideways Spreadsheet 
Print Utility 

SUPERIOR 

Speech Software, Tape 

Speech Software, Disc 

CBM PLUS 4 COMPANIES PACK 

Including Purchase Ledger. Sales 
Ledger Accounts and Stock Control. . . . 

6 DISC ADVENTURE GAMES PACK, 
64/128 

Exodus, Suspended, Starcross. 
Zorkl.Zorkll. Zorklll 

4 CARTRIDGE GAMES PACK, 64/128 

Avenger, Star Raider. Star Post, 
Raider Rat Race 



£99.95 
£99.95 
£99.95 

£69.95 

£57.50 
£57.50 
£57.50 

£34.50 

£9.95 
£11.95 



£24.95 



£19.95 



£14.95 



£5.95 
£4.95 
£3.50 



COMMODORE PRINTER OFFERS 

MPS 801 Dot Matrix Printer £129.95 

MPS 803 Dot Matrix Printer wuh Tractor Feed £1 69.95 

DPS 1 120 Daisywheel Printer £229.95 

Including FREE Easyscripl Word Processor and Easyspell Spellchecker. 

PRINTER RIBBON OFFER 

MPS 801. 802 Ribbons 

MPS 803+ 1000 Ribbons 

DPS 1101 M.S. Ribbons 

BUY 4 AND GET ONE FREEI 

PERIPHERALS 

MS 2000 MOUSE PACKAGE 

Mouse, Cheese Graphics and Desktop Utility Software 
(Discs Tape) 

NEOS64/128 MOUSE 

With Cheese Software (Tape) 

DESK TOP Mouse Utility Software 

THE ARTIST * 

Highly advanced Mouse/ Joystick Art/Graphics Package 

(Disc or Cassette)... 

POWER CARTRIDGE 

Tape-to-Disc and Utilities Cartridge „ 

Commodore C2N Data Recorder 

Commodore MPS 803 Tractor Feed Unit 

New Commodore 64/1 28 Modem 

FCC CENTRONICS INTERFACE 
With Commodore Graphics and 8K Buffer . . 
Music Maker 1 28 Keyboard & Software 
8 Channel Synthesiser Pack 

With full-size keyboard and software 

Comdrum Digital Drum Synthesiser 
Quickdlsc +1 541 fast load/utility cartridge 
Box 1 0 Commodore Compatible Discs 
Currah Speech 64 



SCOOP PURCHASE - FEW ONLY 




CBM MPS 802/1526 Dot Matrix Printer 






£139.95 


CBM 1520 4 Colour Printer/Plotter 


£59.95 



£64.95 

£44.95 
£18.50 

£29.95 

£39.95 
£29.95 
£24.95 
£79.95 

£64.95 
£24.95 



AMIGA with software package £1 599 95 

STAR NL1 0C NLQ PRINTER 

futly Commodore compatible £253.00 

Commodore 1571 Double-sided Drive £259.95 

Commodore 1 901 Colour Monitor £289.95 

64/1 28 Green Screen Monitor £79.95 

Commodore 1541 Disc Drive £164.95 

Commodore 1 28D £559.95 

Commodore 1 28 Compendium £289.95 

Commodore MPS 1 000 CBM/Cen Ironies Printer £274.95 

Citizen 560P 2-colour Dot Matrix Printer 

Fully Commodore compatible £49.95 



STOP PRESS - CAD MASTER NOW AVAILABLE FOR THE 
COMMODORE PLUS 4/C16 



£19.95 



PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 

ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY 
ALL PRICES INCLUDE VJVX 



n 



■ (......- , 



£149.95 
£29.95 
El 9.95 
£10.95 
£19.95 



TROJAN CAD MASTER LIGHT PEN OFFER 

NEW VERSION - 
NOW INCLUDES SCREEN DUMP TO PRINTER ROUTINE 
The Trojan Cad Master package combines a top quality light pen with 
superbly designed graphics software. 
The extensive command menu includes freehand draw, paint, fill, 
geometric shapes, etc. , combining to create an easy-lo-use but 
surprisingly comprehensive Graphics Package - undoubtedly 
representing the best value package of its kind. 
-£4*95" £16.95 



Please add £1 00 towards carnage and packing on any sotware order 
Hardware orders add C 1 00 under £60 00 value, and £5.00 over £60.00 value 
To order, either send cfieque'P O wllh coupon or nng (0533) 57479/21B74 with 
A ccess/Barcla year d number. Please allow 7 days for delivery l<om receipt o' order or 
cheque clearance. 

Send to: Dept. No. YC10, Dimension Computers Ltd., 
27/29 High Street. Leicester LE1 4FP. 
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Lionel Jack provides 
a handy menu routine 
for C64 owners. 



You've all seen at some lime 
how pop-up menus can really 
give programs a look of pro- 
fessionalism. Well now you 
can achieve the same affect in 
your own programs. This 
utility allows the user to call a 
number of pop-up menus of 
his/her own design to 
enhance their own screen 
display which is returned to 
its original state when the 
menus are erased. 

Machine Code 

Although the work horse of 
the program has been written 
in Machine Code (for 
obvious speed) it has been 
designed to be accessible 
from Basic. 

Before you can use the 
program you must type in the 
machine code loader 
program. This program is not 
too long and has an automatic 
save facility at the end (tape 
or disk) so that you are just 
left with the source code for 
quick, easy loading from 
Basic. 



Demonstration 

Once the Machine Code is 
saved you can type in the 
small demonstration program 
to see just what the program 
is capable of. This routine has 
been written on a very simple 
level just to give you an idea 
of how everything works. The 
number, size, colour and 
position of your own menus is 
completely under your own 
control. Refer to Figure 1 for a 
complete breakdown of the 
demonstration program. 

You will find a short delay 
when you run the demo. This 
is just the computer reading 
the text into memory, this 
means that the menus will 
appear almost immediately 
when called later in the 
program. 



Figure 1 



Designing your own 
menus 

When designing your own 
menus there are just five 
parameters that you must 
pass to the M/C to get the 
size, colour etc. that you 
require. If you examine the 
demonstration program 
these parameters are: 
L: The number of lines that 
you want in your menu. 
Always add two to the total 
that you require to allow for a 
border across the top and 
bottom. 

W: This is the width of the 
menu. Again add two to your 
total to allow for a border 
down the sides. 
C: This is the colour of the 
shadow of the menu. The 
program will automatically 



make the foreground of the 
menu the next higher colour 
in the Commodore colour 
table. If you therefore choose 
0 (black) as the shadow 
then the foreground will be 1 
(white). 

B: This indicates which menu 
you wish to display. I'll discuss 
text later but for now all that 
you need to know is that the 
menu numbers correspond 
to the order in which the text 
appears in the DATE 
statements (lines 500-570 in 
the demo). In other words if 
B=3 then you will get the third 
block of text in the menu. 
SA: This is the start position of 
the top left hand corner of 
the menu. It should be equal 
to a screen memory location. 
For your information location 
1024 is at the top left hand 
corner of the screen, you 
should be able to work out 
the rest from there. 

Entering Text 

The only other thing you 
need to know is how to set up 
your text. You may have as 
much text as you like in each 
of your menus, as long as it 
will all fit on the screen, but 
care needs to be taken that it 
appears exactly how you want 
it to. 



LINE DESCRIPTION 

5 LOAD M/C (change device to 1 for tape). 

10 N = Number of menus. 

20 POKE 679,0 to protect original screen. 

30 - 50 Set up parameters for each menu. 

60 POKE 679,1 to restore original screen. 

100 - 140 Pass parameters and call M/C to print menus 

200 Convert menu address to POKE numbers. 

500 - 570 Read text for menus and store in memory 



C6 
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PROGRAM : DEMONSTRATION 



1 REM POP-UP DEMO. CMB/64 L.JACK. 

1986 

5 C-C+l : IFC=lTHENL.OAD"BPOP" .1,1 
10 N=3:GOSUB500 

20 POKE679.0:SYS49152:REM STORE CURRE 
NT SCREEN 

30 L=6 :W=10 :C-0:B=1 : SA-1 238 : GOSUB100 
40 L-10 : W-3 : C=7 : B-2 : SA=1 106 : GOSUB1O0 
50 L-4:W-18:C-11 :B=3:SA=1388:GOSUB100 
60 POKE679.1:SYS49152:REM RECOVER ORI 
GINAL SCREEN 
70 END 

100 REM POKE IN PARAMETERS & CALL M/C 
110 POKE679 , L : POKE680 , W : POKE681 , C : POK 
E682,41-W:GOSUB200 

120 POKE252.A(0) :POKE251 , A f 1) :POKE253 
,A(1) :POKE254.A(0) +212 

130 SA»BOX(B) :GOSUB200:SYS49251:W-W-2 

140 POKE253.A(l) : POKE254 . A ( 0) :POKE682 

.41-W:SYS49404 

150 GETY$: IFY$< >"C"THEN150 

160 RETURN 

200 A<0) =INT(SA/256) : A ( 1 ) =SA-A ( Oi * 256 
! RETURN 

500 AD-49461 :F0RK=1T0N 
510 BOX(K) =AD 

520 READA$:FORJ-lTOLENf AS) :P-ASC(MID3 
< A$, J.l) ) 

530 IFP=42THEN550 

534 IFP>64THENP=P-64 

540 POKEAD . P i AD»AD+ 1 : NEXT J 

550 NEXTK: RETURN 

560 DATA"HERE 1 S A POP-UP TESTER PRES 
S C *" 

565 DATA"PRESS C * " 

570 DATA"0. K . NOW RESTORESCREEN . . . PRE 
SS C*" 



When writing your text as 
DATA statements (see demo) 
you might need to place extra 
spaces between words or 
even have words connected 
(see line 570 in demo). This is 
only to make sure that the 
text is correctly spaced in the 
menus. Plan your menus 
carefully before you enter the 
DATA statements and you 
should have no problems. 

You may have noticed that 
the text data in the demo has 
an asterisk (*) at the end of 
each line. This merely an 
indication to the computer 
that this is the end of the text 
for a particular menu. As my 
demo is pretty short my text 
for each menu has not gone 
over one line, but as I 
suggested earlier your text 
may be as long as you like and 
may therefore require more 
than one line to get it all in. 



Make sure that you place an 
asterisk at the end of every 
menu. 

Of course if you wish to 
use the asterisk within your 
text you will have to change 
the end of menu signal to 
another character. A good 
character to use is '@\ If you 
use this change the 52 
(character code for '*') in line 
530 of the demo to 64 
(character code for '@'). 

On Your Own 

Remember to always protect 
your current screen (line 20) 
before printing a menu and 
recover it (line 60) whe you 
want to clear the menu. 

Do not be intimidated by 
this explanation, it really is 
quite simple to produce your 
own professional looking 



PROGRAM: M/C GENERATOR 



1000 PRINT " (CLR) (DOWN) (DOWN) MACHINE 

CODE GENERATOR - WORKING.." 
2000 FORL-0TO19 :CX-0 :FORD=0TO15 : READA : 
CX-CX+A : POKE49152+L* 16+D , A : NEXTD 
2010 READA: IFAOCXTHENPRINT"ERR0R IN L 
INE";2040+(L*10) : STOP 
2020 NEXTL 

2040 DATA172, 167,2,169.204.133,254, 169 
,0.133.251,133,253,169,4,133,2346 
2050 DATA252, 192.0,240,62, 32.92. 192.23 
0.251,208,2.230,252,230,253.2718 
2060 DATA208.2.230,254,165,251.201,231 
,208,231. 165.252.201,7,208,225,3039 
2070 DATA192.0.208.7. 173.134.2.141 ,171 
,2,96.173,171,2,141.134,1747 
2080 DATA2. 160.0. 153,0,216,153,255.216 
.153,254,217.153,233.218.200,2583 
2090 DATA 208 ,241. 96. 162. 0,161, 251. 129. 
253.76,24, 192.162,0.161,253,2369 
2100 DATA129.251.96, 160,0, 140. 172,2, 17 
3.167,2,72,165.251.72.165.2017 
2110 DATA252.72. 172. 168,2.162.0.169,16 
0,129,251.173.169.2,129,253.2263 
2120 DATA 136 . 240 . 13 , 230 . 251 , 230 . 253 , 20 
8,236.230.252.230.254,76.117,192.3148 
2130 DATA206, 167.2,240,19, 165,251.24.1 
09.170.2.144.4,230,25 2.230.2215 
2140 DATA 254 . 1 33 , 25 1 , 133 . 253 . 76 . 114.19 
2,238,172.2.173.172.2.201,2,2368 
2150 DATA240.43. 238, 169 ,2. 104. 133.252. 
104. 133.251 . 133. 253. 104. 141 . 167,2467 
2160 DATA2. 165.252.24, 105.212. 133.254. 
173.167.2,56.233.2.72,165.2017 
2170 DATA25 1.72. 165. 252. 72, 165. 25 1,24. 
105,41.76.155. 192.104.133.252,2310 
2180 DATA104. 133. 25 1.104. 141. 167.2.173 
.168.2.56.233,2, 141.168.2, 1847 
2190 DATA 165 , 25 1 , 24, 105 , 82.* 144 , 2 . 230 > 2 
52.133.251,96. 172,168.2.162,2239 
2200 DATA0 . 161 . 253 . 24 . 105 . 1 28 , 129 . 25 1 . 
136.240. 15.230.251.208,2.230,2363 
2210 DATA25 2 , 230 . 253 . 208 , 2 . 230 . 254 . 76 , 
255,192,206, 167.2,240.21.165,2753 
2220 DATA251,24,109.170.2.144.2.230.25 
2.133,251.230,253.208,2.230,2491 
2230 DATA254. 76. 252. 192,96.0,0.0,44,83 
,0.83,0.83,0,83, 1246 
3000 REM ** READY TO SAVE ** 
3010 PRINT " (DOWN) (DOWN) ANY KEY TO 

SAVE" 

3020 GETKS : IFKS'""THEN3020 

3030 POKE 43.0:POKE44.192:POKE45,57:P0 

KE46 . 193 

3070 SAVE "BPOP'\8 

3080 REM CHANGE . 8 TO ,1 FOR TAPE USE 



pop-up menus and it's 
certainly worth the effort. 
You can see how short the 
demo is so try it first and refer 



to it when you write your own 
routines. 

A little practice and you'll 
be pleased you tried. 
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BOOK SHELF 



The latest in bookware by 
our regular reviewers. 



GLENTOP 




Commodore 
128 



STARTING 
BASIC 



Scon Omiv 



Commodore 128. Starting Basic 
Book 1 
Sean Gray 
Glentop 

£5.95 

This lively book forms an ideal companion 
to the 128. The author has made a 
determined attempt to break away from 
the textbook style without getting loo 
light in his approach. 

Cray approaches his subject from the 
standpoint of a total beginner, playing 
around with the keyboard first of all and 
rapidly meeting syntax errors. After this 
introduction the book concentrates on 
the Basic commands in a programming 
environment. This means that it 
introduces each set of commands within 



very short games programs explaining 
their purpose and full syntax. Some 
chapters set exercises to give you a chance 
lo see how much is sinking in. 

All of the listings which incoroporate 
graphic symbols use a special form of 
notation, similar to the listings in this 
magazine, and the meanings are 
explained in one of the book's 
appendices. 

When the graphics and sound 
commands are introduced the book takes 
time to explain the principles involved 
with easy to understand diagrams. All the 
time the author encourages you to stand 
on your own two feet and not just to allow 
yourself to be spoon fed. 

This becomes apparent in the closing 
chapters where Gray shows how to plan a 
program. Each section of the program is 
listed individually and dissected so that 
each project is fully described and 
justified. 

For newcomers to computing via the 
C128 this book provides a useful 
introduction and at just under £6 it offers 
excellent value. 



The Official Commodore 128 
Personal Computer Book 
Mitchell Waite, Robert Lafore, 
Jerry Volpe 
Sams (Macmillan) 
$12.95 

This is a very general book on the C128, 
more of an expanded brochure than a 
manual. Much of its time is spent talking 
about the various modes and applications 
of the 128. Apparently aimed at the first 
lime user this is not a book for first lime 
buyers. The text does go into graphics, 
sprite and music commands but much of 
its 200 pages are concerned with 
describing the computer, its facilities and 
general architecture. 

In many places it is not an easy read. 
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relying more on verbal description rather 
than examples but this problem is eased 
slightly by the use of colourful diagrams 
when applicable. 

If you're getting the impression that I 
disliked this book they you're wrong. I'm 
just a little doubtful where its market 
would lie.. For the uninitiated it is a bit 
heavy in places, for the technical buff it 
has something to offer but once read 
there is little to be gained by re-reading. 

Il is the sort of book which should be 
given away with the computer. It falls 
between the stools of being a book for 
beginners and one for experienced users. 
One useful section concentrates on the 
CP/M operating system and its related 
commands but another describes the 
types of application software available. 

Most of the information can be 
gleaned from various magazine articles 
and at the price there are many better 
bargains appearing on the market with a 
meatier content. 

Oxford Pascal on the Commodore 
64 

Ian Sinclair 
Cassell Computing 

£7.95 

This is the official guide to the Pascal 
compiler marketing by Oxford Computer 
systems (Software) Ltd and deals with both 
the cassette and the extended disk 
versions. 

Ian Sinclair is a prolific writer of books 
on allaspectsof computing and this shows 
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in the Hear, concise sly le. Throughout I lie 
book he lakes every opporlunily lo try lo 
sell the advantages Ol Pascal over Basic 
and a very convincing argument ii makes. 

Oxford Pascal is written specifically for 
the feaiures of the 64 which means that 
extra commands are available for graphics 
or sound and for incorporating machine 
code routines within a program. Sinclair 
covers all ol these areas along with the 
more usual commands in just enough 
detail lo set the reader on the path to the 
structured programming which Pascal 
demands. All keywords are highlighted in 
bold capitals which makes browsing a 
delight. 

Example programs are used to 
illustrate the correct syntax and 
structuring and the author has kept ihem 
short to allow the beginner lo see what is 
happening without having lo type 
furiously for an hour beforehand. 

Where the tape and disk versions vary 
a suitable note is made but sensibly the 
majority of these commands are given a 
chapter to themselves. 

This book is very simple to follow and 
written in a style which is very easily 
understood. A recommended read for 
anyone contemplating buying the 
program. 
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The Amiga Handbook 

David Lawrence and Mark 

England 

Sunshine Books 
£7.95 

The whole publishing world seems to be 
full of general books about computers or 
computer systems. This book is a bit of an 
exception purely because most people 
are curious about the Amiga's new and 
innovative range of capabilities. So 



complex is the beast that after describing 
the system overview, there is very little 
room left in the book for programming 
examples. After reading the book you end 
up feeling that you've only shaken hands 
with the machine rather than having 
gained an intimate knowledge. 

This book should prove invaluable lo 
anyone thinking of splashing out on the 
new machine. It will also be a companion 
in the first few months of use but 
eventually it will outlive its usefulness as 
the system becomes more familiar. 

Gadgets, icons, the Blitter, Intuition 
and all the other mysteries of the machine 
are deary explained in layman's terms. 
The actual harnessing of the Amiga's 
power is not dealt with in great detail. 

I found the description of the internal 
chips of the Amiga a little offputting in its 
position at the beginning of the book. A 
more general introduction would have 
given a less daunting approach to the 
non-technically minded reader. 
Although I admit that the text makes 
things crystal clear, I must also admit that 
it is difficult to cloud a shallow pool. 

A recommended read for those 
contemplating a spending spree but an 
Amiga owner would look for something 
more meaty. 



The Anatomy of the 1571 Disk 
Drive 

Rainer Ellinger 
First Publishing 
£12.95 

0-948015-801 

FIRST PUBLISHING REALLY HAS GOT 
its act together when it comes to pub- 
lishing detailed documentation on 
Commodore products. In this offering 
over half of the book is given over to a 
complete disassembly of the 1570/71 
ROM and the rest of the book is a 
detailed instruction manual. 

The first section of the book explains 
about setting up the drive and 



formatting diskettes. This is followed by 
| explanations of the simpler commands 
in Basic 7.0. 

Each command description is 
preceded by a clearly laid out table in 
bold characters. Here the command is 
shown in four forms: the current 7.0 
style, the abbreviation for it, the old style 
command used before Basic 3.0 came 
along, and the command as it used from 
the Monitor. Beneath this table is an 
explanation of the use of the command 
and any points which are essential to the 
user. Sensibly, this section carries the 
essential warning about the save and 
replace command which does not 
appear to have been improved since the 
old PET days. NEVER use fa> ! 

Advanced disk commands are dealt 
with in a similar no nonsense way. This 
points out the senseless implementation 
of the BACKUP command which has no 
earthly use for 99.9% of C12B users. 

Sequential and relative files are 
covered with varying degrees of success. 
The section on sequential filing is 
excellent but relative files are dealt with 
in a sketchy manner. This is no real fault 
with the book, it's just that the concept 
of relative file creation is too complex to 
be dealt with in the short space available 
within the book. Perhaps we can look 
forward to a definitive work on the 
subject in the near future. 

The rest of the book is of interest to 
advanced programmer's only. The block 
access commands are investigated in 
sufficient depth, allowing the adven- 
turous programmer to try them out. 
CP/M formats are described along with 
the range of formats which the 1571 will 
recognise. 

The GCR coding used by the disk 
system to store information is fully 
detailed, including how the sync marks 
are used to tell the disk drive where it is 
to start reading from. 

For the price of this book you get a 
wealth of knowledge which is a must to 
the serious programmer and a sound 
investment for a novice who wishes to 
scale the heights of professionalism. 
Much of the ROM disassembly is of no 
real use to the majority of programmers 
but holds a strange fascination for buffs 
such as myself. 

I hate books which purport to being 
the 'only book you'll ever need' and this 
book lays no such claim. In this case 1 
feel moved to make the claim for them: 
for the majority of users this is THE 
definitive work. 



Children at Risk 
David Porter 
Kingsway Publications 
£4.95 

0-86065-374-9 

DAVID PORTER HAS BEEN INVOLVED 
with computers for many years but his 
main concern at the moment is the 
welfare of children in today's high tech 
world. 



Book Review: 



3 I 



Children al Risk looks at all the 
pressures lo which a child is subjected 
and the areas of Porter's concern seem 
principally to be media related. Apart 
from the final chapters on child abuse 
and drug addiction, the book concerns 
itself with video and film, role-playing 
games, comics and computers. 

From the outset Porter makes the 
reader aware of his Christian beliefs 
which will alienate potential readers 
who are agnostics or atheists. Does 
Porter ihink that Christians care more 
about their children than non- 
Christians? I hope not, but why limit the 
audience by indirectly insulting the 
Moslems, Sikhs, Jews and various other 
concerned groups by giving the book 
such a heavily religious slant? 

Part of the answer to this criticism is 
thai the book is published byastaunchly 
Christian publishing house. Personally, I 
feel this is a pity because such views 
undoubtedly deserve a wider airing. 

Very little attention has been drawn 
to the harm which computer games may 
be having on today's child and the 
question which must be posed is how 
divorced from reality are games? 

The elimination of wave after wave of 
aliens is not Porter's concern, no doubt 
he played war games or cowboys and 
indiarvs in his own childhood and still 
grew up to be a well adjusted adult. He 
sees part of the threat in Adventure 
games which delve into the depths of 
satanism and Black Magic. More 
importantly, in my opinion, he names 
the main evils as piracy and hacking. 

Piracy is the bane of the computer 
industry and yet no effective legislation 
exists to prevent schoolchildren up and 
down the country from breaking the law 
each day. Porter implies that this puts 
the child on the wrong tracks and who 
knows where this may lead? 

Many cases of children being 
accused and convicted of breaking into 
personal files and private systems via 
modem-linked hacking have been given 
news coverage lately. Surely this is akin 
to breaking and entering? 

Porter has got many strong 
arguments to put forward in each 
section of the book but I'm still left with 
the feeling that the author sees 
bogeymen lurking in everything new, 
hiding behind the benefits. In aligning 
himself with Mary Whitehouse he sets 
up his stall from the dedication page, by 
the middle of the book I was suffering 
from Bible-bashing fatigue but by the 
end I was more thoughtful. 

Porter is a persuasive man who 
deserves an audience but, like 
medicine, il may leave a bad taste in your 
mouth. 



Interestingly, the book is being 
promoted by Dave Carlos of Solutions 
PR company. Is this a penance for being 
involved with Domark's Friday the 13th 
promotion which used a sickeningly 
gory mask in its banned advertising 



campaign 



Getting The Most From Your 

Printer 

J W Penfold 

Bernard Babani 

£2.95 

0-85934-155-0 

TO ENCAPSULATE ALL YOU WANT TO 
know about a printer in a mere 84 pages 
is a challenge, to say the least. When this 
involves all the popular makes of 
computer, the task appears impossible. 
Undaunted by the problems, Penfold 
takes a brave stab at the subject and 
almost succeeds. 

The author's main concession is to 
limit the text to the use of Epson dot 
matrix printers. It would have been 
better to mention this fact on the back of 
the book for those who have printers 
which are not Epson compatible. 

Compared to most of the material 
available on this subject (almost 
exclusively manufacturers' manuals), 
this is a useful guide to some of the most 
desirable facilities which these printers 
provide. 

Although the book waxes lyrical 
about the various typefaces, pitches, 
underlining, spacings, tab settings and 
the like, it omits to mention the thorny 
subject of user defined characters. 
Penfold's obvious aim is to stick to the 
normal printing functions of a matrix 
machine and this is borne out by the 
section on word processors. 

The commands used are written in 
various Basics: Commodore, MSX, 
Spectrum, QL, Acorn, Amstrad, 
Memotech and the ill-fated Enterprise. 
If the book was thicker or if the range of 
machines more limited, there would 
have been room to include much more 
information. Still we must allow 
publishers plenty of room to make their 
profits. 

What we are left with is a very useful 
guide for newcomers to Epson 
compatibles or for those users who rely 
on an interface to control straight- 
forward printing and leave the clever 
stuff to the big boys. 



An Introduction To Computer 
Communications 
R A Penfold 
Bernard Babani 

£2.95 

0-85934-151-8 

IF COMMS SOUND LIKE THE THINGS 
your grandfather wore in the cold 
weather, or if baud rate suggests the 
speed at which ennui sets it when 
watching yet another tedious Australian 
'soap', then I strongly recommend this 
thin volume to you. 

All of the buzzwords are here: 
modems, stop bits, parity and duplex. As 
each word is encountered a full explana- 
tion is given which reveals the subject as 
a simple core shrouded in thick veils of 
jargon. 



Penfold does not stop here, the book 
also delves into what you can (politely) 
do with your modem and stretches the 
subject into direct communication 
between computers and radio com- 
munications. 

The section on direction connection 
(local networks) is especially interesting 
to Commodore owners because the 
mystery of the non-standard RS-232 (the 
user port) is explained at length. Later in 
the book some simple program listings 
are given for direct communications 
between Vic 20s and C64s. 

For a mere £3 all this is remarkable 
value. 



Commodore's Handbook of 
Simons' Basic 
jane G Reh 

Brady Communications Co. Inc. 
(Prentice Hall Publishing Co.) 
£11.25 

EVERY COMMODORE OWNER HAS 
heard of Simons' Basic (S.B.). If you have 
never become acquainted with S.B. then 
this is the book for you. Indeed, even if 
you are conversant with S.B., you may 
yet find some surprises here. 

Jane Reh has compiled a very 
comprehensive survey of S.B. which 
clarifies the original manual very 
efficiently. It would be hard to get 
frustrated with this book as all 
commands are well defined in some 22 
different sections, which cover almost 
everything you need to know. In 
addition there are plenty of sub-sections 
and a fine collection of illustrative 
programs. So if you really want to get to 
grips with S.B., this is the book for you. 

David Simons has had the good sense 
to 'extend' his programs and offers some 
streamlined ideas for you to try out. An 
interesting chapter on new methods of 
Data Handling is introduced involving 
'local' and 'global' variables, while 
structured Programming gives four new 
commands: PROC, END PROC, CALL, 
EXEC. These commands simplify 
programming tasks and could lead you 
into business programming in a modest 
way - A 'touch of Pascal' to quote the 
author. Perhaps so, but you will have to 
work on this one yourself to make full 
use of the commands. 

Naturally everyone's concept of S.B. 
is as a graphics program. This is fully 
clarified here and the creation and use 
of sprites is happily dealt with - ideas 
a'plenty here. 

Sound and Music are adequately 
covered and the read functions for 
Joystick, Paddle and Lightpen discussed. 
The author does not seem too happy 
with these - quite rightly too!! 

I am happy to note that, in his 
foreword, David Simons gives full credit 
to Jane Reh for the compilation of the 
book. Good luck to both of them and to 
you when you use it as it is an enj'oyable, 
well presented, well documented book 
which is good value for money. E.M. 
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AVAILABLE NOW FROM VIRGIN GAMES ON SPECTRUM 48/128, 
COMMODORE 64/128 AND AMSTRAD CPC RANGE OF COMPUTERS 
£9.95 ON CASSETTE AND £14.95 AMSTRAD DISC 



PLEASE SEND ME DAN DARE - PILOT OFTHE FUTURE IMMEDIATELY! 
SPECTRUM 48/128 CASSETTE £9.95 □ COMMODORE 64/128 CASSETTE £9.95 □ 
AMSTRAD CPC CASSETTE £9.95 □ AMSTRAD CPC DISC £14.95 □ 

Name 

Address 

Please make cheques or postal orders to Virgin Games Ltd. Please do not post cash. 
VIRGIN GAMES LTD. 2/4 VERNON YARD, PORTOBELLO ROAD, LONDON W11 2DX 
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Ninja Master 

Firebird 
C64 £1.99 
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YET ANOTHER ORIENTAL 
martial arts game and a not 
very good one at that. Ninja 
Master sees you attempt to 
rise from the rank of absolute 
beginner by qualifying in four 
tests. Do this and you can try 
them again at a harder level 
etc. etc. 

The first task sees you 
trying to fend off arrows as 
they are fired at your body, 
using four keys - one for each 
limb. Secondly you have to 
karate chop a lump of wood. 
You have 20 seconds to 
hammer the keys and reach a 
sufficient power level. This 
element of the game is far too 



easy and it is almost 
impossible not to qualify. 
Then some kind soul throws 
shurikens at you. These 
pointed stars, aimed high, 
medium or low and coming at 
you at a variety of speeds must 
be deflected with your trusty 
sword. 

The graphics, although 
large and colourful are fairly 
crude and are accompanied 
by various far eastern grunts. 
The game though has no 
lasting appeal, and even at the 
budget price, cannot be 
recommended. 

G.R.H. 



KNIGHT GAMES 

English Software 
C64 £7.95 



THIS TITLE COULD JUST AS 
well be called Ye Olde 
Summery Gaymes. Eight 
medieval combats for you to 
try. Six against an adversary 
(either human or computer) 
and two dexterity based 
archery contests. 

The object of the game is 
very much to knock lumps 
ouil of your opponent before 
he does likewise to you. Each 
player starts with 10 shields 
and each shield consists of 10 
roses. A successful hack 
removes a rose from your 
adversary's total and the 
game ends when either 
player runs out of shields or 
time runs out - nicely 
depicted by wax dripping 
from a candle. 
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The combat sports are two 
sword fights, quarterstaff , 
pikestaff, a battle axe and - 
my favourite - the ball and 
chain - a sort of conkers for 
grown ups! For each event, 
you have four aggressive and 
four defensive manoeuvres 
available (o you as well as 
moving left and right. You can 
also try shooting wooden 
horses with the long bow and 
moving targets with the cross 
bow. 

The whole game is very 
nicely animated with some 
excellent backdrops and 
some appropriate music 
although I preferred to turn 
this off and listen to the sound 
of weapon against bone. The 
game is on a multi load tape 
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and for once, I had no 
problems with it whatsoever. 
A highly enjoyable game to 



play with the added 
advantage of being very well 
presented. G.R.H. 
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ARAC IS A DROID AND AS 
such has only a limited range 
of actions. He can move left 
and right, jump and fire a net. 
But, if he can find two extra 
legs and the power globe, he 
can transform into Arach- 
nidroid with the ability to fall 
upwards and fire energy 
bolts. 

Only in that form can he 
hope to deactivate the three 
reactors. Even then, he might 
need a little help from his 
friends. 

Assorted creatures inhabit 
the complex and by firing his 
net at the right moment, Arac 
can capture them. These 



creatures can then be 
summoned at a later date to 
help Arac in exchange for 
their freedom. Rays will black 
out the radar systems. Borers 
can eat through solid wall, 
stingers can give you extra 
high jumps whilst rock 
hoppers will help you open 
the fish when you find it. You 
can hold up to eight of each 
type in your cage and activate 
them by accessing an icon 
screen. 

The game must be 
completed within a time limit 
but ends sooner if your 
energy runs out 

G.R.H. 
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PROJECT NOVA 

Gremlin 
C-16 




FOR PROJECT NOVA READ 
Startrek. If thismeansnothing 
to you then (his game is 
modelled on one of the 
golden oldies of the 



computer world. 

The galaxy has been 
attacked by an alien force and 
they have already taken over 
many sectors of your space 



map. By hyperspacing to their 
locations you must defeat 
them all in battle and free the 
galaxy. 

To help you, you have two 
laser cannon and a instate set 
of shields - green, amber and 
red. Green is a defenceless 
state, enter combat in this 
slate you won't last long. 
Amber is suitable for a single 
opponent but red will be 
needed for serious battle. 

Using your on-board 
computer you are given a 
display showing the galaxy 
grip map which indicates the 
number of ships in each 
sector. Selecting a destination 
using two intersecting 
coloured bars you zoom off 
through a tremendously 
effective 3D space warp lo 
face the foe. 



As you do battle damage 
occurs and you have to repair 
your ship quickly or run for it. 
Everything you do takes 
energy and this can be 
repleated by resting in a 
cleared zone or by hyper- 
spacing to an energy square 
on the map. 

As you gradually mop up 
the empire your command 
rating goes up towards 
Legendary, the highest status 
in the universe. 

Gremlin really seems to 
have come to terms with the 
C-16, the action seeming very 
realistic indeed. Excitement 
and a little planning make this 
an excellent game. 
E.D. 



FRANK BRUNO'S 
BOXING 

Elite 
C-16 
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AMBITIOUS BUT SUCCESS- 
ful is the way I'd describe this 
boxing simulation. Personally 
I'm not a fan of the pugilistic 
pastime but a computer 
version is bloodless and 
bruiseless so it's OK by me. 

The graphics are really 
outstanding with the view of 
the ring showing Bruno's 
back as he faces his 
opponent. The punches and 
feints are controlled by 
keyboard presses but these 



are not re-definable so hard 
luck if you don't like them. 
This method of control is 
complex and could have 
been simplified if the 
function keys had been used. 

Bruno's opponents are 
loaded individually from tape 
but you must beat each one to 
progress to the next. This is 
because there is an entry 
code awarded but once you 
know the code you can skip 
the defeated contenders in 



future sessions. 

The three opponents on 
the tape are Canadian 
Crusher, Fling Long Chop and 
Andra Puncheredov in order 
of difficulty. Each has his own 
characteristic style and you 
must beat them at Light, 
Middle and Heavyweight 
before you get the code for 
the next fighter. Each fight 
lasts three minutes and you 
must knock the other guy 
down three times to win. 



The screen display shows 
the opponents cartoon faces 
in the opposite top corners 
but the interesting details fill 
the space between. These 
details show the status of your 
opponent, your own status 
and elapsed time. 

Every C-16 collection 
should include this game, it's 
a knockout! 

E.D. 
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HERCULES 

Alpha-Omega 
C64 £1.99 



A STRANGE LITTLE PLAT- 
form game with poor 
graphics and sound together 
with a lousy choice of colour 
schemes does not immediately 
appear to have a lot going for 
it. But for some reason, 
Hercules is strangely 
addictive. You control the 
Greek Hero as he tries to 
solve the 12 labours set him by 
King Eurysiheus. 

Each labour consists of 
two or more associated 
screens and herein lies the 
problem. You have very little 
idea of what you are 
supposed to be doing. 
Frequently, large areas of the 
screen appear blank and you 
must leap into the unknown 



I WONDER IF ELITE'S HANDS 
were tied by Tehkan the 
makers of the original Bomb 
Jack arcade machine? I only 
ask because the backdrop 
seems to cause more attribute 
problems than its worth. For 
most of the game poor jack 
seems to be flying about with 
a box around him. Although 
the Sphinx with her 
inscrutible smile does make 
an interesting scene, it 
detracts from the quality of 
the gameplay. 

Around the sphinx screen 
are a number of ledges with 
bombs resting on them. The 
upper ledges are patrolled by 
little men and a giant bird, 



hoping that a platform will 
miraculously appear under- 
neath you. There are ropes to 
be climbed, platforms that 
collapse under you and 
assorted nasties to be 
avoided. Everything that you 
do though must be done 
quickly. Platforms under you 
quickly burst into flames and 
there is also a time limit on 
most screens. 

Hercules needs a lot of 
experimentation if you are to 
get anywhere and this seems 
to put a lot of people off the 
game. Certainly, a straw poll 
in the office resulted in a 
50/50 split of those who loved 
it or loathed it. 

G.R.H. 
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insect or something flies 
between the ledges in pursuit 
of Jack. 

The little men gradually 
get tired of patrolling the 
same old ledge and drop to 
progressively lower ledges 
until they reach the bottom of 
the screen. Here they mutate 
into large black balls which 
float around the screen 
adding to Jack's problems. 

Bonus disks are supposed 
to appear but I've yet to see 
any. 

This game could have 
been the best C16 game on 
the market but the confused 
screen rates it much lower. 
E.D. 
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BASED ON THE OLD 
sliding block puzzles in which 
you move pieces of a picture 
round a board attempting to 
reconstruct the original, Split 
Personalities is a highly 
original variation on a 
theme in which the likes of 
Ronnie, Maggie and Sir Clive 
hopefully appear before your 
very eyes. 

The first difference that 
you notice is that the board 
starts off empty. You bring on 
pieces as and when you want 
them. Pieces continue to slide 
until they either hit a wall or 
another block. Gaps 
periodically appear in some 



of the walls allowing you to 
return unwanted bits of 
puzzle to the stockpile. 

Each screen must be 
completed against the clock. 
A nice touch is that there is a 
small completed picture 
highlighting exactly where 
your current piece should go. 
Control is straightforward but 
I didn't feel that the game was 
as responsive to my touch as it 
might have been. Neverthe- 
less, an original and highly 
entertaining game to play. 

G.R.H. 
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REMEMBER MERCENARY? 
H you don't then rush out and 
but il immediately so that you 
can try the Second City. If you 
do dash out and buy this data 
disk. 

Back already? OK. 
Mercenary is Novagen's tour 
de force. In the first game you 
had crash landed in the 
middle of a civil war on the 
planet Targ but the Palyars 
and Mechanoids are still 
going at il hammer and tongs. 

Again you must decide 
whose side your on but your 
decision is totally arbitrary 
because all your interested in 
is the cash which will buy you 
your escape. 

In Mercenary you were 
battling above and below 
Central City but now you find 
yourself in the deep south in 
the grip of a long, long winter. 
The Palyar Commander's 



brother-in-law is the prison 
governor here and he has his 
beady eye on you from the 
start. 

As in the first game you 
have to buy your first ship on 
the planet. Although the 
price is still the same, other 
commodities are more 
expensive than they used to 
be. 

The graphics in this game 
is up to the high standard of 
Mercenary. For those who 
haven't seen it, Targ is shown 
in wire frame 3D style, like 
Elite. Unlike Elite, the 
graphics move very quickly as 
you skim the planet's surface 
in your search for an elevator. 
Along the way you can marvel 
at the architectural delightsof 
Targ, created by Walton, the 
planet's greatest architect. 
Philistines with itchy trigger 
fingers can fire a volley or two 



at some of these buildings but 
be warned, the Targian's 
won't take such disrespect 
lying down. 

The 3D effects are 
tremendous and your not 
limited to merely skipping 
along the ground. If you turn 
upwards to 90 degrees your 
ship will zoom heavenward 
where you can stop and look 
back to see the city. There, far 
below, you can see the streets 
laid out in a grid which you 
can draw before zooming 
back down to the surface for a 
soft landing. 

When you bought your 
ship, the Palyars sent a 
message stating the location 
of one of their lifts. On 
reaching the correct place 
you may descend into the 
subterranean city. 

Your next task is to find 
the briefing room which is an 
easier task than in Centraal 
City, but finding useful 
objects is harder. The 
Mechanoids briefing room is 
around here as well so you 
can easily decide who's side 
you're on. 

Access to the Mechanoid's 
hideout is not easy. The 
briefing room only has those 
strange triangular doors 
which, we are told, lead to the 
author's cheat rooms. These 
are locked and only he has 
the key. 

The game now follows a 
maze game pattern but 
beware, the dirty tricks 
brigade have set traps. One 
which I found very quickly 



was the entrance to the 
prison. This is a total dead 
end. When you turn around 
after entering the door has 
disappeared and the only 
option appears to be quitting 
from the game, or is it? 

Quitting does not mean 
ending the game, as you may 
think. You reappear on the 
planets surface in a vehicle 
but without any of the useful 
objects which you may have 
picked up underground. 
Once more you have to find 
the lift. What do you mean, 
you've forgotten the 
location? Nothing left but to 
systematically search for 
another lift. 

Second City is for those 
who really enjoyed the first 
game. It is not so very 
different in style to its 
predecessor. The wire framed 
buildings are still the same 
and the markings on the 
doors have not changed in 
meaning. Il is, however, 
much harder to succeed. 

Some humorous touches 
take the form of billboards. 
One with the Commodore 
logo, another with the Atari 
logo and a third with the 
name of one of the author's 
previous creations. Hitting 
the CBM logo gives the same 
'traitor' response as before 
and blasting the Atari sign will 
bring congratulations. Don't 
go for the third sign though.it 
will bring the author's curse 
down around your ears. 
Things are going to get harder 
is the threat, so be warned. 

LD. 
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MIND PURSUIT 

US Gold 

£14.95 

C64 
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GENERAL KNOWLEDGE 
games are enjoying a great 
deal of interest at the 
moment, thanks to the way 
Trivial Pursuit has grabbed 
popular attention. Mind 
Pursuit bases its style on the 
original concept of categorised 
questions but translates the 
board game into a suitable 
form for the computer 
medium. 

The board is replaced by a 
snaking pathway of stepping 
stones which each player 
must negotiate. Each 
correctly answered question 
allows you to move on a step 
or two depending on the 
difficulty level and at several 
points you are given the 
opportunity to choose a short 
cut of difficult questions or 
continue on your way with 
softer options. 

The point values of the 
squares are 25, 50 and 100. For 
25 points you simply have to 
say if a statement is true or 
false. Fifty points are awarded 
if you answer a question 
correctly from a menu of four 
optional responses. To gain 
100 points you have to type in 
your own answer to a 
question. 

The high scoring option 
has a pitfall. Even though it 
allows you to omit a letter to 
get one letter wrong, the 
answer still has to be substan- 
tially the same as the one 
given. For example, 'boy 
scouts' is a correct response 
to a question but 'scouts' 
would be deemed incorrect. 
Although some of my fellow 
players moaned like crazy 



about this, I thought it was a 
valud attitude. In my time I've 
played against question 
masters who have applied the 
same rule in the board game. 

After Monster Trivia I was 
set to complain bitterly about 
the American bias of the 
questions but not now. The 
sport questions are very 
American but if these are 
treated as 'stinkers' the 
majority of the other 
questions are fair enough. 
Only one question really 
annoyed me and that was 'In 
the popular nursery rhyme, 
who chased the weasel?' (no 
the answer isn't 'pop'). 

I don't know if there are 
plans to release extra 
question databases for the 
game but I hope so. There is 
no facility for building up 
your own questions and I 
found that many of the 
questions were repeated 
during a second playing of 
the game. On two occasions 
in a game the same question 
occurred twice. 

Some of the questions use 
graphics or music which is a 
good example of using the 
computer's capabilities to the 
full. 

Each player in turn presses 
a key to stop a running 
number generator. The value 
given selects the area on 
which the question will be 
asked. The six categories are: 
sports and games, science and 
nature, history and geo- 
graphy, TV and film or 
culture. Throwing a six gives 
you a general knowledge 
Grab Bag question which 



gives you the chance of an 
extra turn if you answer it 
correctly. 

The game is only available 
on disk and each side of the 
disk has questions ranging 
from simple to extremely 
difficult, A limit can be set on 
the response time, a score 
limit can be set or an overall 
time limit. The adds variety to 
the game, it's just a pity that 
the response time can't be set 
for individual players to 
handicap those irritating 
know alls that I always seem to 
be pitted against! 

At the end of each game a 
scoreboard is presented 
which shows the percentage 
of correct responses given by 
each player. In the case of a 
drawn game this can be used 
to determine the victor. Apart 
from this, it is interesting to 
see how your overall 
performance measures and 
means that a one player game 
can be just as much fun as the 



full four player game. 

There appears to be a 
slight problem with the 
screen display which 
probably results from the 
difference between British 
and American mains supplies. 
The screen is split using an 
interrupt and the line 
between the board and the 
question area flickers a row of 
characters in an extremely 
irritating way. 

The problems of syntacti- 
cally correct answers is offset 
slightly by a comprehensive 
guide in the instructions. Asa 
result Scottish, Welsh and 
Norhern Irish players will 
probably turn up on US 
Gold's doorstep with murder 
on their mind when they read 
thai the correct response to a 
question whose answer is 
Great Britain should be typed 
in as England! 

A good game but I'm still 
waiting for the perfect Trivia. 

E.D. 
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HOT WHEELS 

US Cold 
£14.95 

C64 + joystick 






HOT WHEELS IS BASED ON 
Mattel's roy cars of the same 
name and is aimed at the 
littlies. It represents a new 
concept called Computer 
Activity Toys imported by US 
Gold from America's 
excellent Epyx company 
(Summer Games, Impossible 
Mission, etc). 

To say that this is a brilliant 
game would be like saying 
that the Sun is a newspaper. 
The programming standard is 
as high as usual but the 
gameplay which results from 
all this effort does not go far 
enough. 

At the start of the game 
you have to select your car 
from the showroom or build 
it yourself in the factory. The 
showroom cars resemble the 
Hot Wheels range but the DIY 
cars are created by selecting a 
front, middle and rear section 
from the range available in 
the workshops. 

In both cases the overall 
colour of the car has to be 
selected in the paint shop. 
The car is then sprayed with 
clouds of colour and the car is 
ready for the road. 

Next you find yourself 
outside the car salesroom 
waiting to hit the road. As you 
travel around there are 
several options for you to 
choose from: you can go for a 
carwash or park in a 
multistorey carpark and 
change your car again. The 
only really interesting part is 
the demolition derby 
stadium. After the fuss about 
choosing a car colour I was 



disappointed to find that the 
demolition car is always red. 

The action is seen in plan 
view with the four cars 
represented by coloured 
blocks. As the cars bump into 
one another gradually 
become mis-shapen until 
they turn into grey wrecks. At 
any point you can leave the 
stadium and return to normal 
life in your old car. 

With nothing much to do 
in this part of town, you'll 
soon be itching to whizz 
along the expressway and 
investigate the other part of 
town. This trip is done in 
automatic gear. In other 
words you sit and watch as the 
car does its own thing, 
eventually reaching the other 
location (why's the car on the 
wrong side of the road, 
daddy?). 

In this part of town you 
can top up your petrol, 
change oil, tune the engine or 
swap your car for a shiny, red 
fire engine. These activities 
provide a bit of fun to the 
game especially catching the 
dripping oil which seems to 
drain from all over the car 
body. 

More could have been 
made of this section. Why is 
the price of the petrol shown 
but not used as part of the 
game? Surely it would be 
more fun to earn money at 
the demolition derby and 
spend it on the services in this 
part of town? Running out of 
petrol and badly running 
engines could have made this 
much more entertaining and 



would give greater purpose 
to the game. 

On the good side, tuning 
the engine and operating the 
fire engine takes a bit of 
thought. 

To tune each piston you 
have to use your eyes and 
ears. The performance of 
each piston in turn is re- 
presented by a sine wave and 
a sound. An ideal curve and 
sound is given as a reference 
and the idea is to match the 
current piston's performance 
to this. After each piston is set 
the two waveforms are 
compared and success gives a 
green light display. 

One of the houses has a 
habit of bursting into flames 
and the race is on to collect 
the fire engine and dowse the 
flames before the house 
burns down. Changing from 



your current car means 
parking it in the fire station 
garage with its up and over 
doors. Then the fire engine 
can emerge from its garage 
and dash off to the 
conflagration. 

On arrival at the fire, the 
water tank is shown and the 
idea is to dowse the flames in 
each window before the 
water runs out. Fail in your 
task and the house burns 
down before your very eyes. 

This could have been a 
superb entertainment if just a 
little more thought had been 
put into it. As it stands it 
provides short lived entertain- 
ment and I was left with the 
feeling that playing with the 
actual toys would have 
greater appeal to most 
children. E.D. 
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Gordon Hamlett explains 
how Ariolasoft can help you 
balance your books. 

WHENEVER SOFTWARE GETS 
bundled with a computer, it is a pretty 
good bet that the three packages 
included will be a word processor, a 
database and a spreadsheet. The first 
two are familiar terms to most home 
micro users, but by and large, spread 
sheets have always been associated with 
businesses. 

If you ask a non user what a spread 
sheet is, a typical response might be 
"something to do with accounts or 
financial forecasting". Is it reasonable to 
assume that this tool too will find a place 
in the home, and if so, what will people 
use it for? Car-Kit from Ariolasoft aims to 
be useful to home users and-there are 
some 20 initial ideas as to how tt might 
prove helpful. 

A spreadsheet is really no more than 
a very large sheet of paper divided up 
into rows and columns. It allows you to 
make calculations on a given set of 
figures, for example your household 
expenses, and then re-calculate things 
quickly and simply without the need to 
rewrite the whole thing if, say, the 
mortgage rate changes. It can be used 
for nothing grander than checking your 
bank balance or working out how many 
rolls of wallpaper you need to decorate 
the lounge or, on a higher level, 
managing your company's finances. 
One term often associated with spread- 
sheets is "what if?" This is because it is 
easy to work out problems such as 
"What if I increase the price by 10% but 
lose 3% of my sales as a result?". 

One of the worst things about usinga 



program like this is if you load it in and 
are presented with a series of rows and 
columns and you have absolutely no 
idea what to do next. It is here that Cal- 
Kit comes into its own. Not only do you 
get an easy to follow tutorial in the 
instruction manual, but you also get 20 
previously designed forms, all of which 
come in two formats. The first has 
sample figures already loaded in to show 
you the sort of results to expect and the 
second is left blank for you to use your 
own figures. If the design of the form is 
not quite to your liking, the tutorial 
shows you how you can easily change it. 
For example, you might not have a car 
and so have no use for a row giving 
details of motor expenses but prefer to 
substitute it for itemising your children's 
school fees. 

It is these templates that make the 
package easy to use and I for one would 
not have bothered setting up my own 
sheets if I had nothing to go on. 
Amongst the templates included are:- 
home budget, metric conversion, 
starting a business and calculating loan 
repayments. 

So how does it all work? As I have 
mentioned, the sheet is divided up into a 
series of rows and columns. In Cal-Kit, 
the maximum size of the sheet is 26 
columns (A-Z) by 99 rows (1-99). By 
referring to its co-ordinates, you can 
easily address any particular cell e.g. C34 
or K4 etc. The content of each cell can be 
text, numeric or formula. An example 
taken from the home budget template 
will show how it all fits together. 

In the first column, you write down 
details of the varioius items of income 
and expenditure - salary, rent, travel etc. 
These are all text cells as are the labels 
for the text 12 columns - January, 
February etc. In the appropriate cell. 



you enter the relevant amount. For 
example, if cell B2 represents salary for 
January and you earned £500, you enter 
500 in cell B2. This would be a numerical 
cell. If all your outgoings for January 
were in cells B20 through toB30andyou 
wanted to know your total expenses, 
you get the program to total cells B20 to 
B30and to put the result in B32.Thisisan 
example of a formula cell. Having input 
all your figures, you can quickly get 
answers for your nett income or see how 
much you are spending on beer on a 
month by month breakdown. 

The program itself is very easy to use. 
A help screen is always available if you 
need it and there are several facilities 
designed to make life as simple for you 
as possible. A typical example is the 
replicate command. Say you have just 
entered a formula to add up all the 
expenses for January and want to do the 
same for the rest of the year, a simple 
command allows you to copy the 
formula across without having to write it 
out a dozen times. Sheets can be loaded 
from and saved to disk and be printed 
out if required. If you use Paperclip 
word processor, you can integrate the 
sheet into a report or a begging letter to 
your bank manager. 

The acid question is, I suppose, 
would I use it myself and the answer is 
probably yes. The hesitancy is not 
through any fault of the program, I 
would recommend that without 
hesitation to anyone who has a lot of 
figurework problems. It isjustthat I can't 
come to terms with the fact that my days 
are numbered! 

Touchline 

Ariolasoft: 68 Long Acre, Covent 
Garden, London WC2E 9JH. 01 836 3411. 
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BYFRDAY 

...for only £79-95 




..-or Tuesday...or Thursday.., the 
sooner you send off the coupon, the 
sooner you'll have the entire knowledge 
of the world at your fingertips. The 
Voyager range of Modems has full BABT approval and 
is fully compatible with just about any micro throughout the 
world. And you could pay twice the price for a modem and still 
not get these features: 



Special Introductory Offer: 

Well pay your VAT. Voyager 7 and 
Mustang 32 Cartridge for only £1 19.90. 
Fill in the coupon then stand by to access 
mainframes and micros - worldwide and 
multispeed. 



Speed - including 300/300, 1200/75, 75/1200 full 
duplex, and 1200/1200 half duplex 

• LED/Computer status messages 

• More software support than any other modem - and the best 

The Magnificent Mustang 32 Cartridge 

• Auto Dial/Auto Answer as standard (Free telephone directory 
disk) 

• Full Bulletin Board Host software £69.95 (ex VAT). Run your 
own Bulletin Board (requires disk drive) 

• Micronet recommend Mustang software 

• Full Printer support even with non Commodore printers 

• Function Key Menus with full On-Line Help facilities 

• Off-line mailbox editing including 'Graphic Mailboxes' 

• Great Electronic mail support including file upload/download 

• The Magnificent Mustang 32 Cartridge (32K EPROM) only 
£49.95 (ex VAT) 




Q^MHOUSE 

THE SINGLE SOURCE SOLUTION 




Modem House, 
70 Longbrook Street. Exeter, 



Devon EX4 6AP 



■ = ) As Stocked by 



6 



■ Please send me: fnch which required) 

1 1. Voyager 7 Modem £91.94 m vat) □ 

| Z Voyager 7 and Mustang 32 Cartridge £1 19.900 

| [enclose cheque/PO payable to 'Modem House' for_ 



OR Access No: 



NAME 



ADDRESS 



I 

I 

I Post to:- Modem House, 70 Longbrook Street 

1 Exeter, Devon EX4 6AP Tel: (0392) 213355 
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M R Gilling presents the 
second part of his excellent 
crossword program. 




AFTER A LONG HARD DAY BLASTING 
aliens and rescuing ihe World ye! again a 
crossword is an excellent way to bring 
you back down to earth. The first part of 
this Crossword program was printed in 
Your Commodore September 1986. 
together with all necessary instructions. 

If you have entered the first pari of 
this program simply continue entering 
these programs in the same way and 
SAVE them on to your disk or cassette 
after there previous parts. Refer back to 
last month's issue for instructions on 
how to RUN the program. 

If you want to purchase this program 
on cassette or disk from our software 
service the full program is available on 
both the September 1986 and October 
1986 issues. 



16 D - MIXED 
ENTER WORD 



RECEPTION IS NOT ON T ILL ROLL 



R 
1- 




23 DOWN: BAR MAIDS HEAD MHEN BREWING E-4J 
ENTER WORD i 



SPROGRAM: -CROSS LQAOl 



2000 F0RL=0T0l68:CX=0:F0RD=0 

T0l5iSEADAsCX»CX+A:P0KEl3824 

+Ul6+D,A:N£XTD 

20I0 READA: IFAOCXTHENPRINT" 

ERROR IN LlNE";2040t(UlO);S 

TOP 

2020 NEXTL 

2040 DATAl,20,l3,l5,l9,l6,B, 
5,18,5,7,9,2,12,5,20,175 
2050 DATA19.1, 14, 14,15,21, 14 
,3,5,9,20,21,14,4,9,12,195 
2060 DATA21. 20, 5,4, 16,5, 1,14 
,9,5,3,5,5,24,9,12,158 
2070 DA7A5, 18, 1,20, 1,5,18, 15 
,2,1, 20, 9,3, 19, 15,16, 16B 
20B0 DATA18.5, 3, 9,14,3,20,3, 
15,14,20,18,15,12,9,13,191 
2090 DA7A16,12,5,13,5,14,20, 



19,1,19,20,21,20,5,13,1,204 
2100 DATA21,4,12 ( 9,14,19,1,9 
,12,8,1. 12,20,5, I8 t 16,183 
2110 DATA15, 1,4,7,14, 21,2,1, 
3,15,14,19,5,20,19,14,174 
2120 DATA1, 16, 13,5, 14,20,9,1 
5,14,1,5,18,9,1,12,5,158 
2130 DATA24,3,5,19,19,5,18,1 
8,15,18,20,9,14,20,1,20,228 
2140 DATA15,13,2,1,18,13,19, 
1,3,3,15,12,32,32,32,32,243 
2150 D AT A32 ,32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2160 DATA32, 32, 32, 32, 32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2170 DATA32,32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2180 DATA32, 32,32, 32,32,32,3 



2,32,32,32,32,32,32,32,32,32 
,512 

2190 DATA32, 32, 32,32, 32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2200 DATA0, 0,0,0, 0,0, 0,0, 0,0 

,0,0,0,0,0,0,0 

2210 I)ATA48, 49, 48, 50,48,51, 4 

B,52, 0,0, 0,0, 0,0, 0,0,394 

2220 DA7A0, 0,0, 0,0,0, 0,0,0,0 

,0,0,0,0,0,0,0 

2230 DATA0, 0,0,0,0, 0,0, 0,0,0 

,0,0,0,0,0,0,0 

2240 DATA0,4B,40,48,B0,48,12 

0,48,160,48,200,48,240,48,24 

,49,1249 

2250 DATA64.49, 104, 49, 144,49 
,184,49,224,49,B,50,4B,50,88 
,50,1259 

2260 DATA12B, 50, 168,50,208,5 
0,248,50,32,51,72,51,112,51, 



152,51,1524 

2270 DATA192,51, 232,51, 16,52 
,56,52,96,52,136,52,176,52,2 
16,52,1534 

22B0 DATA0, 0,0, 0,0,0, 0,0, 0,0 
,0,0,0,0,0,0,0 

2290 DATA0,0,0,0,0,.0,0,0,Q,0 
,0,0,0,0,0,0,0 

2300 DATA0, 0,0,1, 0,0,1, 0,0,0 

.0,0,0,0,0,0,2 

2310 DATAO,0,0, 0,1, 1,0,1,0,1 

,0,0,0,1,0,0,5 

2320 DATA0, 0,0, 0,0,0, 0,0,0,0 

,0,0,0,0,0,0,0 

2330 DATAI3, 13, 13,13, 13, 13,1 

3,13,13,13,13,13,13,13,14,14 

,210 

2340 DATA14.14, 14, 14,14, 14,1 
4,14,14,14,14,14,14,14,14,14 



,224 

2350 DATAO,O t O t O,O v 0 v 0,0,0,0 
,0,0,0,0,0,0,0 

2360 DATA37. 54,229,3*. 165,86 
,53,86,37,102,197,118,5,118, 
37,134,1512 

2370 DATA133, 134, 197, 150,37, 
166,B5,166,37,19B,1B1,198,37 
,54,69,54,1896 

2380 DATAlOl. 54. 133,54, 165,5 
4,229,54,5,54,69,54,197,70,3 
7,102,1432 

2390. DATA229, 118,69, 118,101, 

134,165,134,197,150,5,150,37 

,166,133,166,2072 

2400 DATflO.O, 0,0.0,0, 0,0, 0,0 

,0,0,0,0,0,0,0 

2410 DATAO.10,17,25,27,36,39 
,44,49,52,61,63,71,78,88,94, 
754 

2420 DATA101, 105,111, 115, 118 

,123,126,130,137,143,149,154 

,158,162,166,169,2167 

2430 DATAO, 0,0, 0,0,0, 0,0,0,0 

,0,0,0,0,14,32,46 

2440 DATA42,4,66,4, 218,4,236 

,4,26,5,126,5,134,5,186,5,10 

70 

2450 DATA198, 5, 30,6,90, 6,96'. 

6,250.6,12,7,42,4,46,4,808 

2460 0ATA50,4,54,4,5B.4,66,4 

,70,4,78,4,142,4,58,5,609 

2470 DATA130.5, 142.5, 194,5,2 

02,5,30,6,38,6,90,6,102,6,97 

2 

2480 DATAO.0,0,0,0,0,0,0,0,0 

,0,0,0,0,0,0,0 

2490 DATfll0,7,B,2,9.3,5,5,3. 

9,2,8,7,10,6,7,101 

2500 DATA4,6,4,3.5.3,4,7,6,6 

.5,4,4,4,3,3,71 

2510 DATAO, 0,0,0,0, 0,0, 0,0,0 

,0,0,0,0,0,0,0 

2520 DATA64, 65,66,67, 66, 67,6 
6,67,66,67,66,67,66.67,66,67 
,1060 

2530 DATA66, 67, 66,67,66, 68.6 
9,69,69,70,66.67,66,67,66,67 
,1076 

2540 DATA66,67,66,67,66,67.6 
6,71,64,72,64,72,64,72,64,72 
,1080 

2550 DATA64.72,64,72,64,72,6 
4.72,64,72,64,72,64,73,74,74 
,1101 

2560 DATA74,75,64,72,64,72,6 
4,72,64,72,64,72,64,72,64,72 
,1101 

2570 DATA64, 76,66,77, 69,78,6 
6,77,69,78,66,77,69,78,66,77 
,1153 



2580 0ATA69. 78, 66, 77,69.79, 8 
0,81,74,82,66,77,69,78,66,77 
,UB8 

2590 DATA69, 83,69. 83, 69, 78,6 
6,84,64,72,64,73,74,75,64,73 
,1160 

2600 DATA74.75,64,73,74,75,6 
4,73,74,75,64,73,74,75,64,73 
,1144 

2610 DATA74, 75, 64, 73, 74,75,6 

4,73,74,74,74,74,74,75,64,72 
,1153 

2620 DATA64, 76, 66,85, 74.82.6 
6,85.74,82,66,85,74,82,66,85 
,1212 

2630 DATA74, 82,66,86, 80,87, 6 
6.86,80,87,66,86,80,87,66,86 
,1265 

2640 DATA80,81, 74.88,80, B7. 6 
6,84,64,72,64,73,74,75,64,73 
,1199 

2650 DATA74,75.64 ( 73.74.75,6 
4,73,74,75,64,72.64,72,64,72 
,1129 

2660 DATA64, 72, 64,72, 64. 72,6 
4,72,64,73,74,75,64.72,64,72 
,1102 

2670 DATA64. 76,66.86.30.87,6 
6,86,80,87,66,86,80,87,66,86 
,1249 

2680 DATA80,B7,66.77,69,7B.6 
6,77,69.83,69,83.69.78,66,77 
,1194 

2690 DATA69.79.B0,89.69.B3,6 
9,90,64,72,64,72,64.72.64,72 
,1172 

2700 DATA64, 72, 64, 72,64.72,6 
4,72,64,72,64,73,74,75,64,73 
,1103 

2710 DATA74, 74, 74,7*. 74, 75,6 
4,73,74,75.64.73,74,74,74,75 
,1165 

2720 DATA64.76.66.77,69,78,6 
6,77,69.83,69.83,69.78,66,77 
,1167 

2730 DATA69,B3.69,91,74,B2.6 
6,86.80,92,80,81,74.82,66,86 
,1261 

2740 DATA80. 87,66,86. 80, 92,8 
0,93,64,72,64,73,74,75,64,73 
,1223 

2750 DATA74. 74, 74.74. 74.75.6 
4,73,74,74,74,74.74,75,64,72 
,1163 

2760 DATA64,72,64,73.74.75,6 
4,72,64,72.64.72.64,72,64,72 
,1102 

2770 DATA64, 76. 66.86.80.87,6 
6,86.80,92,80,81.74.82.66,86 
,1252 

2780 DATABO. 92.80, 81, 7*. 94,6 



9,83,69.78,66,85,74.94.69,83 
,1271 

2790 DATA69,78,66,77.69.78.6 
6,84,64,72,64,72,64,72,64,72 
,1131 

2800 0ATA64, 72.64,73,74, 75.6 
4,72,64,72.64,73,74.74,74,74 
,1127 

2B10 DATA74, 75,64,73, 74,74,7 
4,74,74,75,64.73,74,75,64,72 
,1153 

2820 DATA64.95,69,83.69.78.6 
6,77,69,78,66,85,74,94,69,83 
,1219 

2830 DATA69.78, 66, 85,74. 88.8 
0,92,80,87,66,86,80.92,80,92 
,1295 

2840 DATABO, 87,66,86, 80, 87, 6 
6,84,64,73,74,74,74,75,64,73 
,1207 

2850 DATA74. 75.64,73,74. 74, 7 
4,74,74,75,64.73,74,75,64,72 
,1153 

2860 DATA64, 72,64, 72.64,72,6 
4,72,64,72,64,72.64,72,64,72 
,1088 

2870 DATA64. 96.80,92,80,89,6 
9,79,80,87,66,86,80,92,80,92 
,1312 

2880 DATA80, 87, 66,86. 80, 87,6 
6, 77,69.78,66,77, 69,7B,66,77 
,1209 

2890 DATA69,7B.66,77.69,78.6 
6,84,64,72,64,72,64,73,74,75 
,1145 

2900 DATA64. 72. 64.72, 64,72, 6 

4, 72. 6*. 72, 6*. 72,64,72,64,73 
,1089 

2910 DATA74.75.64.73.74.75.6 
4,73,74,75.64,73,74,75,64,72 
,1143 

2920 DA T A64, 76, 66,77,69,91, 7 
4,94.69,78,66,77.69,78,66,77 
,1191 

2930 DATA69, 78, 66, 77, 69,78,6 
6, 85,74, 82,66,85.74. 82. 66, B5 
,1202 

2940 DATA74.B2.66.85.74.32.6 
6,84.64.72,64.73,74.74,74,74 
,1182 

2950 DATA74, 75,64, 73. 74, 75.6 
4.73.74,75,64.73.74,75.64,73 
,1144 

2960 DA T A74, 75,64, 73,74,75.6 
4,73.74.75,64,73,74,75.64,72 
,1143 

2970 DATA64.76.66, 86,80,92, B 
0,92, 80.87. 66.86,80, 87,66, 85 
,1273 

29B0 DATA74.94.69. 79, 80.87,6 
6,86,80,37.66. 86, BO. 87,66,86 



,1273 

2990 DATA80.87,66.86,B0.B7.6 
6.84,64,72,64.72,64.72.64,72 
,1180 

3000 0ATA64,72.f,4.72.64,72.6 
4.73,74,74,74.75.64,72.64,72 
,1114 

3010 DATA64. 72. 64,72. 64. 72.6 
4,72,64,72,64,72,64.72,64,72 
,1088 

3020 DAW, 97. 66.98, 66. 99. 6 
6.9B.66.9B.66,9B,66.98,66,99 
,1310 

3030 DA T A80,3C.eO.:00, 66,98. 
66.98.66,98.66,98,66.98.66,9 
8,3324 

3040 DA"A66. 96. 66,98. 66,98, 6 

6,101, u:."i3,::4,;:5, no.:: 

7.118. Ii9.!583 

3030 MTfli20.:21.122,:2U2« 

,i25,:26,;27.::8.::9.:30.i3i 

,132.133. 134.135.2040 

3060 DA7Ai36.l37,l38.l39,l40 

,141.142,:43.144.145.146,:47 

,:48.149,150,15:,2296 

3070 0ATA'.60. 161. 162, 163,164 

.165. 166.167. 169.169.170,171 

,172, 173, 174, 17!, 2680 

3080 DA"A*.76. 177. 178. 179,180 

,181, 182, 1B3, 164, 185, 186,187 

.18B.1B9. 190,19!, 2936 

3090 DATA!92.:93.!94.195.:96 

. 197,198, 199,32. 32, 32. 32, 32, 

32,32,32, 1820 

3100 DA7A32.32. 32, 32,32, 32,3 
2,32,32,32,32,32,32,32.32,32 
,512 

3110 0ATA32,32.:2.32,32,32,3 
2,32,32,32.32,32.32,32,32,32 
,512 

3120 DATA32. 32, 32,32.32,32.3 
2.32,32,32, 32, T-2,32, 32,32,32 
,512 

3130 DA'A32,32,32.32,32.32.3 
2, 32, 32, ;-2, 32, 32,32. 32, 32,32 
.512 

3140 DATA32.32.32, 32.32.32.3 
2,:2,32,32.32.32,32.32,32,32 
.512 

3150 DA"A:2.32.32.3:.32.32.3 

1 T" ~ « -*i -n 7« y 

t, jLs jit *i)MiMy$i)itt&li*i 

,512 

3160 2ATA49.32.1,3.18.15,19, 
19.58.32,;, 9,18,32, 9,14, 329 
3170 DATA32,2.18,15,11,5.14, 
32,1,20.15,13.32,2,1,12,225 
3180 DATA12, 32,32,27. 49, 48, 2 
9,32,54,32,1.3,58,32,4,5,450 
3190 DATfliB.18, 9,3.11, 32,1.1 

► 



2, 12, 13,23, 19,32, 6,15, 23, 249 
3200 061612,32,9,14,19,9,4,5 
,19,32,32,27,55,29,32,32,362 
3210 DAT649, 48, 32, 1,3,59,32, 
4,5,3,12,1.18,5,32,7,310 
3220 DAT69.1B, 12,32, 15,6,32, 
12,9,20,20,12,5,32,23,5,262 
3230 DATA9, 7,8, 20, 32,27,56,2 
9,49,49,32,1,3,18,15,19,374 
3240 DATA19,58,32,3.1, 14,32, 
9,20,32.2,5,32,20,8,9,296 
3250 DA7A19, 32,23, 15, 18,4,63 
,32,27,50,29,32,32,32,32,32, 
472 

3260 DATA49, 50,32, 1,3,18. 15, 

19,19,58,32,20,1,11,9,14,351 

3270 DAT67.32, 9,20, 32, 19,20. 

18,1,9,7,8,20,32,27,57,318 

3280 DA T A29, 32, 32, 32,32,32,3 

2,32.49,52,32,1,3,18,15,19,4 

42 

3290 DATA19 ( 5B,32, 19,23,5,5, 
20,32,7,15,9,14,7,32,21,318 
3300 DATA16,32,20, 8,5,32, 23, 
1,12,12,32,27,51,29,32,32,36 
4 

3310 D6TA49,54 ( 32,U,1S.15, 
I9,:9,58.32.:e,5,l2,;,20,356 
3320 DA , A9.22,5,32,:5.ft.32,l 
0.15. B.tf.K. 9. 5,31,3,231 
3330 DA:A5.3,9.:2.:2,27,53.2 
9, 49,56, :2. 1,3.58. T2, 5, 406 
3340 DA?A24,H.5, 12,32,3,12, 
15,20,E.3:,2:.9,:0,E.15,254 
3350 DATA2:. 20,32,4, 13,9, 



11. !9, 32. 32. 27,5". 29,32,32,3 
85 

3360 0A T A50,4a,32 t ;,3,58.32. 
18, 15,4,5,14, 20,31,1, 20, 353 
3370 06*632, 20,5, 12, 5, 22. V. 
9,9.15,14,32,3,5.14,20,236 
3380 DA'A19, 5, 32,32,27,51, 29 
.32.50,50,32,1.3.18.15.19,41 
4 

3390 DA-AI9. 58. 32.1. 9.18.:,: 
B, 1,6,20,32,4, 15,9, 14,259 
34O0 0ATA7,32,:9,:5,13,5,:B. 
19.1, 2i.-2.20, 32, 27,57, 29,32 
7 

3410 0ATA50, 52.32, 1.3,18. 15, 
19,19.58,32,9,14,32,19,21,39 
4 

3420 DATA3,8.32,1, 32,13,1,14 
,14,5.18.32,27,50,29,32,311 
3430 DATA32. 32,32,32, 32,32." 
2,32,50,53,32,1.3,58,32,5,49 
0 

3440 DATA14.3. 12. 15. 19.5,4,3 
2.3,1, 20,8,5. 4, ie.1, 164 
3450 DATA12, 32. 7.18,15, 21, 14 
,4,39.32,32,27.56,29,32,32,3 
82 

3460 0ATA50,55,32,1,3,18.;5. 
19,19,58,32.4,15,13,9,14,357 
3470 06161,20,5.32.9,3,15,1* 
.32,20.18.15, 12,12,15,16,239 
3480 DAJ632,27.55,29,32,32,3 
2.32,50,56,32,1,3,18,15,19,4 
65 

3490 DATA19, 58,32. 20. 15. 15.1 



2,19,32.20,15,32,19,20,1,18, 
347 

3500 OATA20,32,23,9.20.8,32, 
27,49.48,29,32.32,32,32,32,4 
57 

3510 DATA49. 32, 4, 15,23,14,58 
,32,19,1,7,1,3,9,15,21,303 
3520 DATA19.32, 19,20, 1,20,21 
,5,32,27,54,29,32,32,32,32,4 
07 

3530 DATA32. 32, 32,32, 32,32,3 
2,32,50,32,4,15,23,14,58,32, 
484 

3540 DATA20,23. 15,32. 19,5, 14 

,20,9,13,5,14,20,1.12,32,254 

3550 DATA12, 1,4,9,5,19,32,27 

,55,29,32,32,32,32,32,32,385 

3560 DATA51,32.4,15,23 ( :4,58 

,32.23,9,14,4,32,3,1,20,335 

3570 DATA3, 8, 5,18,32, 15,14,3 

2,20,8,5,32,13,9,12,12,238 

3580 0ATA32, 27, 52,29, 32, 32,3 

2,32,52,32,4,58,32,19,20,15, 

500 

3590 DATA16,32,20,8,5,32,;7, 
21,5,5,14,44,1,18,15,21,274 
3600 DATA14, 4,32,20,8, 5. 32,1 
4,5,3,11,32,32,27,54,29,322 
3610 DATA53,32,4,15. 23,14,58 

,32,20,B,9, 19,32,8, 15, 7,349 
3620 DATA32. 7, 5,20,19, 32, 9,1 
4,32,20.8,5,32,23,1,25,284 
3630 DATA32. 27, 52, 29,32,32,3 
2,32,54,32,4.15,23.14,58,32, 
500 



2200 DATA15.23,14,58,32.2,1, 
18,32,13,1,9,4,19,32,8,281 
2210 DATA5,1,4,32,23,8,5,14, 

32,2,16.5,23,9,14,7,202 
2220 5ATA32, 27. 52,29, 50, 52,3 
2,4.15,23,14.58,32,1,14,9,44 
4 

2230 DATA13.1, 12.32,16,15,21 
.3,8,32,27,51,29,32,32,32,35 
6 

2240 D6 T A32,32, 32,32,32, 32, 3 
2,32.32,32,32,32,50,54,32,4, 
524 

2250 061615,23,14,58,32,8,9, 

7,8,32,16,1,19,19,32,2,295 

2260 D6?65, 20,23, 5, 5,14, 32,1 

3,15.21,14,20,1,9,14,19,230 

2270 D6T632.27,5!,29,0.0,0.0 

,0,0,0,0,0,0,0,0,139 

2280 D6TA0. 0,0.0,0, 0,0,0, 0,0 

,0,0,0,0,0,0,0 

2290 D6TA0, 0,0, 0,0, 0,0,0, 0,0 
.0.0,0,0,0,0,0 



3640 061623,9,12,4,5,2,5,5,1 
9,20,32,3,1,18,18,25,201 
3650 06TA9,14,7,32,14,21,1B, 
19,5.32,27,51,29,32.32,32,37 

4 

3660 MTA55,32,«, 15.23. 14,58 



0 

3670 3A-A;.4.32.9,2C,32.6,:5 

3680 06'fil. 19,20.32. 32. 27.!" 
, 29,54,32,4,15,23, H,3fl,32,4 
47 

3690 MT«,32, 19,21, 14,32,3. 
I5.l2,-2,5,;,20.9,:5.i4,227 
3700 OA*A32.:,20.:2,4.2l.;9. 
11, 32.27.51. 29.32. 32,32. 32.4 
07 

3710 D6TA57.32.4. 15,23, 14.58 
,32,2.18,5,1,11,32,1,32.337 
3720 D6TA16.8. 15,20, 15,7, 18. 
1,16,8,32,27,52.127,0,223,58 
5 

3000 PRINT" (CLR>NE*":?RINT n ( 
D0MNMDD*iNJ.0AD"*CHRIl34)+"l 
CROSS uQ6D2 l, *C«R${34)*",:- 
5010 RE!" CHANGE .1 ABOVE TO 
,8 FOR DISK 

5020 PRINT" (DOWN) (DOWN) (DOWN 
) (DQWN)RUN" 

5030 P0KE63:,:3:PQ*S6:2,13:P 
0KE633,l3:P0<t!98.3:PRlNT"(H 
QUE) " 



2300 D6T60.0, 0,0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

2310 DATAO,0,0, 0,0,0, 0,0, 0,0 
,0,0,0,0,0,0,0 

2320 D6T60, 0,0, 0,0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

2330 DATAO.0. 0.0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

2340 DATAO.O.O. 0,0, 0.0, 0,0.0 

,0,0,0,0,0,0,0 

2330 DATAO.O, 0,0,0,0, 0,0,0,0 

,0,0,0,0,0,0,0 

2360 DATAO, 0,0,0, 0,0,0,0, 0,0 

,0,0,0,0,0,0,0 

2370 DATAO, 0,0, 0,0, 0,0,0,0,0 

,0,0,0,0,0,0,0 

2380 DATAO, 0,0, 0,0, 0,0, 0,0,0 
,0,0,0,0,0,0,0 

2390 DATAO, 0,0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

2400 DATAO.O, 0,0,0,0, 0,0,0,0 

► 



PR06RAM: 1CR0SS LOAM 



2000 F0RL*0T016BiO0:F0RD=0 

T015iREADAiCX»CUAiPQKE16524 

*LU6*D,AiNEXTD 

2010 READAiIFAOCHHENPRlNT" 

ERROR IN LINE";2040+tU10)iS 

TOP 

2020 NEXTL 

2040 DATA52, 29,32,32, 32,32,3 
2,32,32,32,32,32,49,51,32,4, 
537 

2050 DATA58, 32, 16, 1.23, 14,19 
,32,4,18,9,14,11,32,23,9,315 
2060 DATA20.B, 32,3,8,1, 18,7, 
5,4.32,1,20,15,13,32,219 
2070 DATA32.27, 55,29,49.53,3 
2, 4, 5B, 32,19, 9,7, 14. 1,12,433 
2080 DAT632. 3, 15, 12,12,5,3, 2 
0,15,18,32,15,14,32,20,8,256 
2090 DATA5,32, 18, 15, 15,6.32. 
32,27,54,29,32,49,55,32,4,43 
7 



2100 DATA58.32.20, 15, 15,32,1 
3,21,3,B,32,3, 1,21, 19,5,298 
2110 DATA4, 32, 19,5,24,32.3,5 
,19,19,1,20,9,15,14,32,253 
2120 DATA32.27, 54, 29,49,57, 3 
2,4,15,23,14,58,32,16,18,15, 
475 

2130 DATA7, 36, 1,13, 13, 9,14,7 
,32,13,9,19,20,1,11,5,192 
2140 DATA32.27, 53.29, 32,32,3 
2,32,32,32,32,32,50,49,32,4, 
532 

2150 DATA5B, 32,3,15, 12, 15, 21 

,18,32,23,9,20,8,32,16,1,315 

2160 DATA9.14, 20,32, 9, 14,20, 

5,14,19,9,22,5,12,25,32,261 

2170 DATA32, 27,52,29, 50,50,3 

2,4,15,23,14,58,32,!9,13,1,4 

51 

2180 D6T612.12,32,2,9,20,32, 
23,9,20,8,32,1,32,2,9,255 
2190 DATA7, 32,2. 1,14,7,32,27 
,52, 29,32, 32, 50, 5'., 32, «, 404 



,0,0,0,0,0,0,0 

2410 DATftO, 0,0,0,0,0,0,0, 0,0 

,0,0,0,0,0,0,0 

2420 DATftO, 0,0, 0,0, 0,0, 0,0,0 

,0,0,0,0,0,0,0 

2430 DATAO.0,0,0,21,16,8,15, 

12,19,20,5,18.25,6,9,174 

2440 DA!A4,4,12,5,18,16,19,5 

, 19, 5.14, 20.19, 15, :8, 4, 196 

2450 DATA9,14,1,14,3,5,:B,2! 

,2,8,15,1,18,4,4,9,146 

2460 DATA14,7,15,5,12,6,1,16 

,18,9,12,6,15,15,12,3,166 

2470 0ATA1, 20, 1,3,15, 13,2,18 

,5,6,21,19,1,12,2,5,144 

2480 DATA5, 18,2, 15,20,20, 12. 

5,21,14,6,15,12,4,8,5,182 

2490 DATA1, 4, 9,14,7,12,5, 1,1 

4,20,18,1.14.3.5.18,146 

2500 0ATA15.16,5,6,15,5,4.9, 

20,3,8.18,15,4,4,5,152 

2510 0ATA1, 18,2, 1,18, 15. 14,5 

,20,2,1,18,20,5,18,4,162 

2520 DATA5, 12,5.20,5. 15. 16.1 

,12,19,6,12,15,7,1,2,153 

2530 DATA12.5, 12,9,4, 15, 16,1 

,18,1,12,12,32,32,32,32,245 

2540 DATA32, 32,32, 32, 32, 32,3 

2,32,32,32,32,32,32,32,32,32 

,512 

2550 DATA32,32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2560 DATA32,32,32,32,32,32.3 
2,32,32.32,32,32,32,32,32,32 
,512 

2570 DATA32,32,32.32,32,32,3 
2.32,32,32,32.32.32,32,32,32 
,512 

2580 DATA32.32. 32. 32. 32.32.3 
2,32,32,32,32.32.32,32,32,32 
,512 

2590 DATA32,:2,32,32,0,0.0,0 

.0,0,0,0.0,0.0.0,128 

2600 DATAO.O. 0.0.48,49.^8, 50 

,48.51.46,52,0.0,0,0.394 

2610 DATAO. 0,0, 0.0. 0,0. 0.0,0 

.0,0,0,0,0,0,0 

2620 DATAO, 0.0, 0,0, 0,0.0, 0,0 
,0,0,0,0,0,0,0 

2630 DATAO.0,0.0,0,48,40,48. 
80, 48,120, 48. 160,48,200,4B,8 
99 

2640 DATA240,48,24.49,64,49, 
104,49,144,49,184,49,224,49, 
8,50,1384 

2650 DATA48, 50,88,50, 128,50, 
168,50,208,50,248,50.32.51,7 
2,51,1394 

2660 DATflll2,51,152.51,192,5 
1,232,51,16,52,56,52,96,52,1 



36,52,1404 

2670 DATAO, 0,0,0, 0,0,0,0, 0,0 
,0,0,0,0,0,0,0 

2680 DATAO, 0,0,0, 0,0,0,0, 0,0 
,0,0,0,0,0,0,0 

2690 DATAO, 0,0.0,0, 0,0,0,0,1 
,0,0,0,0,0,0,1 

2700 DATAO, 0,0,0, 0,0,1, 1,0,1 
,0,1,0,0,0,1,5 

2710 DATAO, 0,0, 0,0,0,0,0,0,0 
,0,0,0,0.0,0,0 

2720 DATAO, 0,0,0, 13, 13,13, 13 
,13,13,13,13,13,13,13,13,156 
2730 DATA14.14.14, 14, 14,14,1 
4,14,14,14,14,14,14,14,14,14 
,224 

2740 DATA14, 14,0,0,0,0,0.0,0 

,0,0,0,0,0,0,0,28 

2750 DATAO, 0,0, 0,37, 54, 229, 5 

4,165,86,37,102,197,118,5,11 

8,1202 

2760 DATA37, 134, 133,134,197, 

150,85,166,37,198,181,198,37 

,54,69,54,1864 

2770 0ATA1O1.54, 133,54, 165.5 

4,229,54,5,54,69,54,197,70,3 

7,102,1432 

2780 DATA229.U8, 69, 118,101, 

134,165,134,197.150,5.150,37 

,166,133,166,2072 

2790 DATAO, 0,0, 0,0,0, 0,0,0,0 

.0.0,0,0,0,0,0 

2B00 DA T AO,0, 0.0,0,10, 17,25, 

34,37,42,47,50,59,67,74,462 

2810 DATAB4.90.97. 101, 107,1! 

1,114,119,122,126,133,139,14 

5,150,154.158,1950 

2820 DATA162.165, 0,0,0, 0,0,0 

,0,0,0,0,0,0,0,0,327 

2830 DATA0,0.12,30,42,4,66,4 

,218,4.26,5,126,5.134,5,681 

2840 DATA186.5, 198,5,30,6,96 

,6,250,6,12,7,42.4.46,4,903 

2850 DATA50, 4, 54, 4,56,4,66, 4 

,70,4,78,4,142,4.58,5,609 

2B60 DATA130.5, 142.5, 194,5,2 

02,5,30,6,38,6,90,6,102,6,97 

2 

2870 DATAO.O, 0,0,0, 0,0, 0.0,0 
,0,0,0,0,0,0,0 

2860 DATAO, 0,0,0,10,7, 8,9,3, 

5,5,3,9,8,7,10,84 

2890 DATA6,7,4,6,4.3,5.3.*,7 

.6,6,5.4,4,4,78 

2900 DATA3, 3, 0,0,0,0, 0,0, 0,0 

.0,0,0,0,0,0,6 

2910 DATAO, 0, 0,0,64.65,66,67 
.66.67,66,67.66.67,66,67,794 
2920 DATA66,67,66,67,66,67.6 
6,67,66.66,69,69,69,70,66,67 
,1076 



2930 DATA66,67,66,67,66,67,6 
6,67,66,67,66,71.64.72,64,72 
,1074 

2940 DATA64, 72. 64, 72,64,72.6 
4,72,64,72,64,72,64.72,64,72 
,1088 

2950 DATA6»,73.74.74,74,?5.6 
4,72,64,72,64,72,64,72,64,72 
,1114 

2960 DATA64.72.64,72,64.76,6 
6,77,69,78,66,77,69,78,66,77 
,1135 

2970 DATA69,78,66,77,69,78,6 
6,77,69,79,80,81,74,82,66,77 
,1188 

2980 DATA69, 78,66,77,69,83,6 
9,83,69,78,66,84,64,72,64,73 
,1164 

2990 DATA74.75, 64, 73, 74,75,6 
4,73,74,75,64,73,74,75,64,73 
,1144 

3000 DATA74.75,64,73,74,75,6 
4,73,74,75,64,73,74,74,74,74 
,1154 

3010 DATA74. 75,64,72, 64, 76,6 
6,85,74.82,66,85,74,82,66,85 
,1190 

3020 DATA74, 82,66,85,74,82,6 
6,86,80,87,66,86,80,87,66,86 
,1253 

3030 DATA80, 87. 66,86, 80,81, 7 
4,74,74,82,66,84,64,72,64,73 
,1207 

3040 DATA74. 75, 64,73, 74, 75,6 
4,73,74,75,64,73,74,75,64,72 
,1143 

3050 DATA64,72,64,72,64.72,6 
4,72,64.72,64,72,64,73,74,74 
,1101 

3060 DATA74,75,64,72,64,76,6 
6,86,80,67,66,86,80,87,66,86 
,1215 

3070 DATABO.87,66,86,80,87,6 
6, 77, 69,7B, 66, 77,69,83,69,83 
,1223 

3080 DATA69. 78, 66,77, 69,79.8 
0,81,74,94.69,90,64,72,64,72 
,1198 

3090 DATA64, 72,64, 72,64,72,6 
4,72,64.72,64,72,64,72,64,73 
,1089 

3100 DATA74, 75.64, 73. 74. 74.7 
4,74.74,75,64,73.74.75,64,73 
,1154 

3110 DATA74.74.74, 75. 64,76.6 
6,77,69,78,66,77,69,83,69,83 
,1174 

3120 DATA69,78,66,77.69,83,6 
9,91,74,62,66,86,80,92,80,81 
,1243 

3130 DATA74, 82. 66, 86,80, 87,6 



6,86,80,92,80.93,64,72,64,73 
,1245 

3140 DATA74. 75. 64.73, 74, 74,7 
4,74,74,75,64.73,74,74,74,74 
,1164 

3150 DATA74. 75. 64,72, 64. 72,6 
4,73,74,75,64.72,64,72,64,72 
,1115 

3160 DATA64. 72, 64, 72,64,76,6 
6,86,80,87,66,86,80,92,80,81 
,1216 

3170 DATA74. 32, 66,86,80.92, 8 
0,81. 74,94, 69, 83. 69, 78,66, B5 
,1259 

3180 DATA74. 94, 69, 93.69.78,6 
6.77,69.78,66.84,64,72,64,72 
,1179 

3190 DATA64. 72. 64, 72,64,72,6 
4,73,74.75,64.72.64.72,64,73 
,1103 

3200 DATA74.74,74,74.74,75,6 
4,73,74,74,74,74,74,75,64,73 
,1164 

3210 DATA74.75.64, 72,64,95, 6 
9,83,69,78.66,77,69,78,66,85 
,1184 

3220 DATA74,94,69,83,69,7B,6 
6,85,74,88,60,92,80,87,66,66 
,1271 

3230 DATA80.92,80,92,80,87,6 
6,86,80,87,66,84,64,73,74,74 
,1265 

3240 DATA74,75,64,73,74,75,6 
4,73,74,74,74,74,74,75,64,73 
,1154 

3250 DATA74. 75, 64, 72, 64.72,6 
4,72,64,72,64,72,64,72,64,72 
,1101 

3260 DATA64.72, 64,72,64, 96, 8 
0,81.74,94,69.79,80,67,66,86 
,1228 

3270 DATABO.92,80. 92,80,87, 6 
6,86,80,87.66,77,69.78,66,77 
,1263 

3280 DATA69, 78,66,77, 69.79, 6 
6,77,69,76,66,84,64,72,64,73 

,1150 

3290 DATA74, 74, 74,75, 64, 72,6 
4,72,64,72,64,72,64,72,64,72 
,1113 

3300 DATA64.72, 64, 73,74,75, 6 
4,73,74,75,64,73,74,75,64,73 
,1131 

3310 DATA74,75,64,72,64,76,6 
6,85,74.74,74,94,69,78,66,77 
,1182 

3320 DATA69,76,66,77,69,78,6 
6,77,69,78,66.85,74,82,66,85 
,1185 

► 
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3330 DATA74, 82, 66,85,74,62, 6 
6,85,74,82,66,84,64,72,64,73 
,1193 

3340 DATA74, 74,74,74, 74,75.6 
4,73,74.75.64,73,74,75,64,73 
,1154 

3350 DATA74,75.64,73.74,75,6 
4,73,74,75,64.73,74,75,64,73 
,1144 

3360 DA T A7*.75.64.72,64,76,6 
6,86,80,92,80,92,80,87,66,86 
,1240 

3370 DATA80. 87. 66,85,74, 94,6 
9,79,80,87,66,86,80,87,66,86 
,1272 

3380 DATAB0.87, 66,86, 80,87,6 
6. 86, 80, B7, 66.84.64, 72,64, 72 
,1227 

3390 DATA64, 72,64, 72, 64, 72,6 
4,72,64,72,64,73,74,74,74,75 
,1114 

3400 DATA64, 72,64,72. 64,72, 6 
4,72,64.72,64,72.64,72,64,72 
,1088 

3410 DATA64,72,64,72.64,97,6 
6,98,66,98,66,98,66.98,66,98 
,1253 

3420 DATA66, 98, 66, 99, 80,30,8 
0,100,66,98,66.98.66,98,66,9 



PROGRAM: 1CR0SS LOADS 



2000 F0RL*0T016BiCX«0:F0RD"0 

T015:READA:CX=CX+A:P0KE19224 

+LI16+D,A:NEXTD 

2010 READA: IFAOCXTHENPRINT" 

ERROR IN LlNE";2040+(LtlQ)iS 

TOP 

2020 NEXTL 

2040 DATA49,57,32,1,3,18,15, 
19,19,58,32,23,15,15,4,12,37 
2 

2050 DATA1, 14,4,32, 19, 16, 18, 
9,20,5,32,32,27,51,29,32,341 
2060 DATA32,32,32,32,32,32,3 
2,32,50,49,32,1,3,58,32,8,48 
9 

2070 DATA5,32,6,15,12,12,15, 
23,19,32,20,8,5,32,13,1,250 
2080 DATA18, 3, 8, 32,8,1,18,5, 
32,32,27,53,44,52,29,32,394 
2090 DATA50,52,32,1,3,58,32, 
21,14,4,5,18,7,18,15,21,351 
2100 DATA14, 4, 32, 2,21, 18,9,1 
,12,32,3,8,1,13,2,5,177 



8,1325 

3430 DATA66, 98, 66, 98,66,98,6 
6,98,66,96,66,101.112,113,11 
4,115,1441 

3440 DATAH6,ll7,ri8,119.l20 

,121,122.123,124,125,126,127 

,12B, 129,130. 131,1976 

3450 DATA132,133,134,135,136 

,137,138,139.140,141,142,143 

,144,145,146,147,2232 

3460 DATA148.149,150.151,160 

,161,162,163,164,165,166,167 

,168,169,170,171,2584 

3470 DATA172,173,174,175,176 

,177,178,179,160,181,182.183 

,184,185,186,187,2972 

3480 DATA18B, 189, 190, 191,192 

,193,194,195,196,197,196,199 

,32,32,32,32,2450 

3490 DATA32,32,32,32,32,32,3 

2,32,32,32,32,32,32,32,32,32 

,512 

3500 0ATA32,32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,52 
,512 

3510 DATA32, 32, 32.32, 32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

3520 DATA32, 32, 32,32,32,32,3 



2110 DATA18,32,32,27,56,29,3 
2,32,50,54,32,1,3,18,15,19,4 
50 

2120 DATA19, 58,32,4,5, 14, 9,1 
,12,32,15,6,32,19,5,1,264 
2130 DATA12, 32, 6, 21, 18,32,32 
,27,55,29,32,32,32,32,32,32, 
456 

2140 DATA50,55,32,1,3,18,15, 
19,19,58,32,14,15,20,32,1,38 
4 

2150 DATA32,4, 18, 1,21,7,8,20 
,32,3,15,14,20,1,9,14,219 
2160 DATA5.18, 32,27,52,44, 54 
,29,49,32,4,15,23,14,58,32,4 
88 

2170 DATA6,15,21, 14,4,32, 53, 
48,32,20,15,32,19,20,18,1,35 
0 

2180 DATA9,7,8,20,5, 14,32, 15 
,21,20,32,32,27,54,29,32,357 
2190 DATA50,32,4,15,23,14,58 
,32,20,8,5,32,23,1,25,32,374 
2200 DATA20,15,32,7,15,32,6, 
| 15,18,32,1,32,20,9,20,12,286 



2,32,32,32,32,32,32,32,32,32 
,512 

3530 DATA32, 32, 32,32,32, 32, 3 
2,32,32,32,32,32,32,32,32,32 
,512 

3540 DATA32, 32,32, 32,32,32,3 
2,32,32,32.32,32,32,32,32,32 
,512 

3550 DATA32, 32, 32. 32, 49,32.1 
,58.32,13,9,24,32,8.15,12,41 
3 

3560 DATA5, 19, 32,21, 16,44,20 
t 18,25,32, 3,15,22, 5, 18,32,32 
7 

3570 DA7A21. 16.32,10,15, 2, 32 
,32,27,49,48,29,54,32,1,3,40 

3 

3580 DATA18. 15,19, 19,58,32,2 
,5,14,20,32,13,21,19,9,3,299 
3590 DATA9.1, 14,32.32,27,55, 
29,32,32,32,32,32,32,32,32,4 
55 

3600 DATA32,32,32,32,49,48.3 
2,1,3,58,32,9,14,20,18,15,42 

7 

3610 DATA4,21,3,5,19,32,1,20 
,32,1,32,3,5,12,5,2,197 
3620 DATA18, 1,20,9, 15, 14,32, 
32,27,56,29,32,49,49,32,1,41 
6 

3630 DATA3, IB, 15,19,19,58,32 
,9,32,3,1,14,32,4,18,15,292 
3640 DATA14, 5,32, 1,19,32,1,3 



2210 DATA5.32, 32,27, 55,29, 32 
,32,51,32,4,15,23,14,58,32,4 
73 

2220 DATA9, 14, 3,12,9,14,5, 4, 
32,20,15,32,2,5,32,20,228 
2230 DATA8.9, 14,32,32,27,52, 
29,32,32,32,32,32,32,32,32,4 
59 

2240 DATA52, 32,4, 15, 23,14,58 

,32,3,1,14,20,5,18,32,9,332 

2250 DATA14,32, 1,32,4, 1,26,5 

,32,32,27,54,29,32,32,32,385 

2260 DATA32, 32, 32,32, 32,32,3 

2,32,53,32,4,15,23,14,58,32, 

487 

2270 DATA3,15,18,4,32, 6,18,1 
5,13,32,5,22,5,18,32,15,253 
22B0 DATA16,5, 14,32,19, 20,15 
,18,5,32,32,27,52,29,32,32,3 
60 

2290 DATA54,32,4, 15,23, 14,58 
,32,6,5,39,19,32,14,15,32,39 
6 

2300 DATA6.18,9. 5,14,4, 32,32 
,27,51,29,32,32,32,32,32,387 



2,18,21,12,5,32.32,27,57,340 
3650 DATA29,32.32.32,49,51,3 
2,1,3,18,15,19,19,58,32,3,42 
5 

3660 DATA8, 1,6,5,32,6, 15, 18, 
32,1,32,7,5,14,9,5,196 
3670 DATA32.32,27,51,29,32.3 
2,32,32,32,32,32,49,53,32,1, 
530 

36B0 DATA3,18,15,19.19,58,32 

,14,15,20,8,9,14,7,32,9,292 

3690 DATA14, 32,8,1,18, 4,32,1 

9,20,15,3,11,32,32,27,53,321 

3700 DATA29, 32, 32, 32, 49,55,3 

2,1,3,18,15.19,19.58,32,23,4 

49 

3710 DATA9, 12,4,32,7, 15,4,32 
,9,14,32,1,21,19,20,18,249 
3720 DATAl. 12,9, 1,32,32,27,5 
3,29,32,32,32,49.127,0,223,6 
91 

5000 PRINT" ICLR)NEW":PRINT n l 
D0WN)tD0HN)l0AD ,, +CHR«(34)+n 
CROSS L0AD3HCHRK341+U" 
5010 REfl CHANGE ,1 TO ,8 IF 
U51N6 DISK 

502O PRINT" (DOWN) (DOWN) (DOWN 
UDQWNlRir 

5030 P0KE63l,13;P0KE632,13:P 
0KE633,13:P0KE19B,3:PRINT"(H 

DUE)" 



2310 DATA32,32,32,32,32,32,3 
2,32,55,32,4,15,23,14,58,32, 
489 

2320 DATA4,21, 13,16,32, 9, 14, 
32,1,32,3,8,1,14,14,5,219 
2330 DATAI2, 32, 32,27, 53, 29,3 
2,32,32,32,32,32,32,32,32,32 
,505 

2340 0ATA56,32,4, 15,23, 14, 5B 
,32,1,14,7,12,5,18,19,32,342 
2350 DATAl 6, 5 , 18,3,8,32,32,2 
7,51,29,32,32,32,32,32,32,41 
3 

2360 DATA32.32, 32,32, 32, 32,3 
2,32,57,32,4,58,32,1,32,18,4 
90 

2370 DATA5.4, 32,4,9, 19,15,18 
,4,5,18,32,20,35,32,1,233 
2380 DATA32,12,15,22,5,4,32, 
15,14,5,32,32,27,52,29,32,36 
0 

2390 DATA49.50, 32,4, 15,23,14 
,58,32,13,9,24,5,4,32,21,365 

► 



2400 DATA16,44, 15, 18,32, 1,32 
,2,5,14,20,32,20,9,20,12,292 
2410 DATA5.32.32.27, 55, 29,32 
,32,49,52,32,4,15,23,14,58,4 
91 

2420 DATA52,32,5,24,3,8,1,14 
,7,5,32,2,1,18,18,5,207 
2430 DATA20,32,32,27,54,29,3 
2,32,32,32,32,32,32,32,32,32 
,514 

2440 DATA49,54,32,4, 15,23, 14 
,58,32,32,12,5,20,32,4,5,391 
2450 DATA5,32, 18,5, 13,15,22, 
5,32,9,20,32,32,27,54,29,350 
2460 DATA32, 32,32,32,32,32,3 
2,32,49,56,32,4,15,23,14,58, 
507 

2470 DATA32.7, 5, 13,19,32,6,1 
5,18,32,1,32,12,15,14,5,258 
2480 DATA12, 25, 32,13,1, 14, 32 
,32,27,53,29,32,32,32,32,32, 
430 

2490 DATA50,48,32,4, 15,23, 14 

,58,32,32,2,5,1,20,32,1,369 

2500 DATA20, 32,3,18, 1,26.25, 

32,7,15,12,6,32,32,27,52,340 

2510 DATA29, 32, 32,32.32,32.3 

2,32,50,49,32,4,15,23,14,58, 

498 

2520 DATA32, 5, 14,4, 12, 5,19,1 
9,32,20, 1,2, 12,5,20,32,234 
2530 DATA?, 19, 32,23,9, 12. 12, 
9,14,7,32,32,27,52,29,32,350 
2540 DATA50,50,32,4,5B,32,9, 
4,15.12,32,15,6,32,20,8,379 
2550 DATA5,32, 16,12, 5, 1,19,2 
1,18,5,32,18,5,19,15,18,241 
2560 DATA20, 32, 32, 27, 52, 29, 3 
2, 32,50,51, 32,4,58,32, IB, 1, 5 
02 

2570 0ATA16,32,1,2,15,21,2O, 
32,18,9,7,8,20,32,6,15,254 
2580 DATA18,32,20,8, 5, 32,3,1 
5,21, 1B.19, 5, 32, 27, 51, 29, 335 
2590 DATA50, 53,32, 4, 15,23,14 
,58,32,20,8,5,32,1,14,19,380 
2600 DATA23,5,18,32,9,19,32, 
5,22,5,18,25,20,8,9,14,264 
2610 DATA7,32,32,27,51,29,32 
,32,0,0,0,0,0,0,0,0,242 
2620 DATAO,0, 0,0, 0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

2630 DATA0.0, 0,0, 0,0, 0,0,0,0 
.0,0,0,0,0,0,0 

2640 DATAO, 0,0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

2650 DATAO, 0,0, 0,0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

2660 DATAO, 0, 0,0,0,0, 0,0,0.0 
,0,0,0,0,0,0,0 

2670 DATAO, 0,0,0,0, 0,0,0,0,0 



,0,0,0,0,0,0,0 

2680 DATAO.O, 0,0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

2690 DATAO, 0.0,0,0.0, 0,0, 0,0 
,0,0,0,0.0,0,0 

2700 DATAO.O, 0,0,0,0, 0,0,0.0 

,0,0,0,0,0,0,0 

2710 DATAO.O, 0.0,0.0, 0,0,0,0 

,0.0.0,0,0,0,0 

2720 DATAO.O, 0,0, 0,0,0, 0.0,0 

,0,0,0,0,0,0,0 

2730 DATAO,0, 0,0, 0,0,0. 0,0,0 

,0,0,0,0,0,0,0 

2740 DATAO.0,0, 0,0,0,0, 0,0,0 

,0,0,0,0,0,0,0 

2750 DATAO,0,0.0,0, 0,0, 0,0,0 

,0,0,0,0,0,0,0 

2760 DATAO, 0,0,0, 0,0,0, 0,0,0 

,0,0,0,0,0,0,0 

2770 DATAQ.0,0, 0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

2780 DATAO, 0,0, 0,0, 0,0, 0,0,0 
,0,0,0,0,0,0,0 

2790 DATAO.O, 0,0,0,0. 0,0,0.0 
,0,0,0,0,0,0,0 

2800 DATAO.0,0,0,0,0, 0,0,0.0 
,0,0,0,0,0,0,0 

2810 DATAO, 0,0,0.0, 0,0,0, 0,0 

,0,0,0.0,0,0,0 

2820 DATAO,0,0,0,0,0,0,0,7,1 

8,9,14,4,19,20,15,106 

2830 DATA14, 5, 8,15, 16.19,11. 

9,16.14,5,3,5,19,19,1,179 

2840 DATA:8,25,19,1,9,14.5,4 

,9,20,7,1,12,5,14,1,164 

2850 DATA20.15, 14,14, 1.7,5,1 

5,1,20,19,1,13,9,18,7,179 

2860 DATA15. :8. 9,12, 12. 1.3,1 

2,9,5,14,20,12,1,19,5,167 

2870 DATA9, 18, 1,14, 16, 18,9,1 

4,3,9,16,1, ;2, 19,25,13,197 

2880 DATA16,20,:5, 13, 21.14,9 

, 12,1, 20,5, 18, 1,12, 7, 5,189 

2890 DATAM, 5,20,9,3, 19,9,14 

,3,5,14,4,9,1,18,25,172 

2900 DATA4,9,19,4, 1,9,14, 20, 

18,1,3,5,8,5,1,20,141 

2910 DATA19,16,1,14,7,9.14,2 

0,5,18,12,15,16,5,18,25,214 

2920 DATA5.15.13.1, 14, 19,9,2 

0,18,5,16,16,1,18,1,12,183 

2930 DATA12, 5, 12,4, 1,9,19,1, 

16,18,9,3,15,20,1,12,157 

2940 DATAl, 18,13,7, 18,9.12,1 

2,20,9,14,20,32,32,32,32,281 

2950 DATA32, 32, 32, 32, 32,32,3 

2,32,32,32,32,32,32,32,32,32 

,512 

2960 DATA32, 32, 32. 32. 32,32,3 
2,32,32,32,32,32.32,32,32,32 
,512 



2970 DATA32,32,32,32,32,32,3 
2,32,32,32,32,32.32,32,32,32 
,512 

2?B0 DATA32,32,32,32,32.32,3 
2,32,0,0,0,0,0,0,0,0,256 
2990 DATAO, 0,0, 0,0,0, 0,0,4B, 
49,48,50,48,51,48,52,394 
3000 DATAO.O. 0.0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

3010 DATAO.O, 0.0, 0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

3020 DATAO.0,0, 0,0,0,0, 0,0,4 
8,40,48,80,48,120,48,432 
3030 DATA160. 48,200, 48, 240.4 
8,24,49,64.49.104,49.144,49, 
184,49,1509 

3040 DATA224,49,8,50,48.50,8 
B,50, 129.50. 168.50.208,50,24 
8,50,1519 

3050 DA T A32, 51, 72,51, 112,51. 
152,51. 192,51,232,51, 16,52,5 
6,52,1274 

3060 DATA96. 52. 136, 52, 176,52 
,0,0,0,0,0,0.0,0,0,0.564 
3070 DATAO, 0,0,0,0,0,0,0,0,0 
,0,0,0,0.0.0,0 

3080 DATAO.O. 0,0,0,0,0, 0,0,0 
,0,0,0,0.0,0,0 

3090 DATAO. 0,0,0,0,0, 0,0,0,0 
,0,0,0,0,1.0,1 

3100 DATAO, 1,0,1, 0,0,0,0, 0,0 
,0,0,0,0,0.0.2 

3110 DATAO, 0.0,0,0, 0,0, 0,13, 
13.13,13,13,13,13,13,104 
3120 DATA13,13,13,i3, 13,13,1 
3,13,14,14,14,14,14,14,14,14 
,216 

3130 DATA14. 14,14,14, 14, 14,1 

4,0,0,0,0,0,0,0,0,0,98 

3140 DATAO.0,0, 0,0.0,0,0.37, 

54,2:3.54,37,86,197,86,764 

3150 DATA165, 102,245, 102,37, 

118,165,118,149,134,229,134, 

37.150,149.150,2184 

3160 DATAI17, 166,197, 166, 53, 

198,181,198.37,54,69,54.101. 

54,133,54,1832 

3170 DATA213, 54, 245, 54,37,54 
.165,86,197,86,69,86,181,102 
,5,102.1736 

3180 DATA149, 134,229, 134, 117 

,150,0,0,0,0.0.0,0,0.0.0,911 

3190 DATAO, 0,0,0, 0,0, 0,0,0,1 

0,17,26,30,34,40,47.204 

3200 DATA51, 55. 62,68.72,76, B 

5,92,102,110,120,127.132.137 

,141,151,1581 

3210 DATA157, 163,171, 175, 1B2 
,187,192,0,0,0,0,0,0,0,0,0,1 
227 

3220 DATAO.0,0. 0.0,0,16. 3!, 4 



2,4,64,4,202,4,222,4,593 

3230 0ATA42,5,52.5, 106,5, 122 

,5,200,5,210,5,10,6,24,6,806 

3240 DATA100, 6,110, 6,252, 6,1 

2,7,42,4,46,4,50,4,54,4,707 

3250 DATA64,4,68,4,74.4,21B, 

4,222,4,238,4,44,5,54,5,1016 

3260 DATA200.5.210, 5,20, 6,0, 

0,0,0,0,0,0,0,0,0,446 

3270 DATAO.O, 0,0,0,0,0, 0,10, 

7,9,4,4,6,7,4,51 

3280 DATA4.7.6, 4,4,9,7, 10.8, 

10,7,5,5,4,10,6,106 

3290 DATA6,B,4,7,5,5,4,0,0.0 

,0,0,0,0,0,0,39 

3300 DATAO.0.0,0, 0,0,0. 0,64, 

65,66,67,66,67,66,67,528 

3310 DATA66, 67,66, 67, 66,67,6 

6,67,66,67,66,67,66,68,69,70 

,1071 

3320 DATA66,67.66,67,66,67.6 
6,67,66,67,66,67,66,68,69,10 
4,1105 

3330 DATA64, 72,64,72,64,72,6 
4,72,64,72,64,72.64.72,64,72 
.1088 

3340 DATA64. 72,64. 72.64.73.7 
4,75,64,72.64,72.64,72.64,72 
,1102 

3350 DATA64.72.64.72.64.73.7 
4,75.64.76,66.77,69,78.66.77 
,1131 

3360 DATA69. 78. 66.77, 69. 78,6 
6.77,69.83,69.83,69,91,74,82 
,1200 

3370 DATA66.77, 69, 78,66.77.6 
9,83,69.78,66.77.69,91,74,75 
,1184 

33B0 DA-A64. 72,64, 73.74, 75, 6 
4,73,74,75.64,73,74,75,64,73 
,1131 

3390 DATA74, 74,74. 74.74,74.7 
4,75,64,?:. 74. 75.64,73,74, 74 
,1164 

3400 DATA?*. 75, 64.73. 74, 74,7 
4,75.64,76,66.66,80,87,66,86 
,119' 

3410 DATAB0.87,66,86,B0.87.6 
6,86. BO. 92,80.81, 7*, 88,80,87 
,1300 

3420 DATA66. 86,80, 97,66, 95. 7 
4,74,74,82,66,85,74,88,80,93 
,1260 

3430 DATA64. 72. 64.72. 64. 72,6 
4,72.64.72.64.72,64,72,64,72 
,1088 

3440 DATA64. 72,64.73,74.75. 6 
4,72.64,72.64,72.64.73,74,74 
,1115 

► 



3450 DATA74,75,64,73,74,75,6 
4,72,64, 76,66,77,69.78,66,77 
,1144 

3460 DATA69. 78. 66,77,69. 7S.6 
6,77,69,78,66,86.80.87,66,10 
7,1219 

3470 DA7A66.77, 69.76. 66,86, 8 
0,92, 80, 87, 66.86.80. 87, 66, B* 
,1250 

3480 DATA64, 72,64. 73, 74.75,6 
4,73,74.75,64,73,74,75,64,73 
,1131 

3490 DATA74.75,64,72.64,72,6 
4,72,64,73,74,75,64,72,64,72 
,1115 

3500 DATA64, 72, 64,72.64,72,6 
4,72,64,76,66,66,80,87,66,86 
,1155 

3510 DATA8Q, 67,66,86,80.87,6 
6, 65. 74, 82, 66. 107,66,107, 66, 
107,1312 

3520 ^66,85,74,94,69,78,6 
6,77,69,76,66,77,69,78.66.94 
,1196 



PROGRAM 1CR0SS L0AD4 



2000 FORL=OT016B:CX=0:FQRD=0 

T015:READA:CX=CX+A:P0KE21924 

+LIU*D,A:NEX7D 

2010 READA: IFAOCXTHENPRINT" 

ERROR IN LINE , i2040*(L!10)iS 

TOP 

2020 NEJtTL 

2040 DATA69.78, 66,84, 64,73,7 
4,74,74,75,64,73,74,74,74,75 
,1163 

2050 DATA64, 73, 74,75,64,73,7 
4,74,74,74,74,74,74,75,64,73 
,1153 

2060 DATA74,75, 64,73,74, 75,6 
4,73,74,75,64,72,64,73,74,88 
,1156 

2070 DATA80,87, 66,86,80,92,8 
0,87,66,86,80,87,66,85,74,86 
,1290 

2080 DATA80,92,80,92,80,87,6 
6,86,80,87,66,86,80,87,66,86 
,1301 

2090 DATA80.87, 66,84,64,73,7 
4,75,64,72,64,72,64,72,64,72 
,1147 

2100 DATA64,72,64,72,64,73,7 
4,75,64,72,64,72,64,72,64,72 
,1102 

2110 DATA64,72,64,72,64,72,6 
4, 72,64, 72,64,72,64,105, B0,1 
00,1165 



3530 DAW. 72. 64,72, 64. 72,6 
4,72,64,72,64,72,64.72,64,73 
,1089 

3540 DATA74,75,64,72,64,72.6 
4,72,64.73.74,74,74,75,64,73 
.1128 

3550 DATA74,75,64.73,7*.75,6 
4,72,64,76,66,77,69,78,66,77 
,1144 

3560 DATA69,78,66,77,69.83,6 
9, 79,80,87, 66,107. 66, 107, 66, 
77,1246 

3570 DA7A69,79,B0. 92,80,87, 6 
6,86, 80,87, 66.86.80.87, 66, 84 
,1275 

3580 DATA64, 72, 64,73,74, 75, 6 
4,73,74,75,64,73,74,74.74,75 

,1142 

3590 DA'A64. 72. 64, 72.64.72.6 
4,73, 74, 75. 64, 72, 64, 72, 64, 72 
,1102 

3600 DA"A64, 72, 64, 72. 64,72,6 
4.72.64,76,66.86.80,87.66.36 
,1155 



2120 DATA66,96,66,98,66,98,6 
6,98,66,98,66,98,66,99,80,10 
0,1329 

2130 DATA66,98, 66, 98,66, 98,6 
6,98,66,98,66,98,66,98,66,98 
,1312 

2140 DATA66,98,66, 101,112,11 

3,114,115,116,117, 11B,119,12 

0,121,122,123,1741 

2150 DATA124,125,126,127,128 

,129,130,131,132,133,134,135 

,136,137,138,139,2104 

2160 DATA140, 141,142,143, 144 

,145,146,147,148,149,150,151 

,160,161,162,163,2392 

2170 DATA164,165,166,167,168 

,169,170,171,172,173,174,175 

,176,177,178,179,2744 

2180 DATA180, 181, 162,183,184 

,185,186,187,188,189,190,191 

,192,193,194,195,3000 

2190 DATA196,197, 198,199, 32, 

32,32,32,32,32,32,32,32,32,3 

2,32,1174 

2200 DATA32, 32, 32, 32, 32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2210 DATA32.32, 32,32, 32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2220 DATA32, 32, 32, 32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2230 DATA32,32, 32, 32, 32,32,3 
2,32,32,32,32,32,32,32,32,32 



3610 DATA80, 37. 66.36,80, 81. 7 
4, e2.66. 107, 66. 107, 66.107, 66 
,85,1306 

3620 DA'A74,82,66.77.69,78,6 
6,77,69.79,66.77,69,76.66,34 
,1176 

3630 DATA64,72.64.72,64.72,6 
4,72,64.72.64,72.64.73,74,75 
,1102 

3640 DAW, 72. 64,72,64. 72. 6 
4,73.74.75, 64, 73,74, 75.64, 73 
,1117 

3650 3A r A74, 75,64, 73, 74, 75.6 
4.72,64.76,66,77,69,78,66,77 
,1144 

3660 DATA69. 83, 69,78,66.36. 9 
0,87, 66.107, 66. 77, 69. 7B,66, 8 
6,1233 

3670 DATA80, 67, 66,86.80,87,6 
6,86,80,67,66.86.80,87,66.84 
,1274 

3680 DAW. 72, 64,73, 74, 75. 6 
4,73.74,74,74.75.64.72,64,72 
,1128 



,512 

2240 DAT A3 2 , 3 2 ( 32 , 32 1 32 , 32 1 3 
2,32,32,32,32,32,32,32,32,32 
,512 

2250 DATA32,32,32,32,32,32,3 
2,32.32,32,32,32,49,32, 1,3,4 
69 

2260 DATA58.32. 14, 15, 19.5,32 
,8,5,18,5,32,20,15,32,23,333 
2270 DA!A15,18,11,32,9,14,3, 
5,19,19,1,14,20,12,25,32,249 
2280 0ATA27, 49,48, 29, 53, 32,1 
,3,58,6,9,18,19,20,32,20,424 
2290 DATA23.15, 32,16, 1,18,20 
,19,32,15,6,32,20,18,9,16,29 
2 

2300 DATA12,5,32,10,21,13,16 
,27,51,44,52,29,56,32,1,3,40 
4 

2310 DATA18,15,19 ( 19,5B,32,9 

,14,4,9,19,16,5,14,19,1,271 

2320 DATA2, 12,5,32, 1,19,32,1 

9,3,5,14,5,18,25,32,32,256 

2330 DATA27, 57, 29,32,49, 48,3 

2,1,3,58,32,1,32,19,9,14,443 

2340 DATA44, 13,1, 11, 5,32,19, 

9,7.14,32,15,6,32,20,8,268 

2350 DATA5,32,3,18,15,19.19, 

32,32,27,52,29,49,50,32,1,41 

5 

2360 DATA3, 18, 15,19,19, 58, 32 
,16,18,5,16,1,16,5,32,4,279 
2370 DATA9,5,20,32,6,15,18,3 
2,9,19,19,21,5,32,32,27,301 
2380 DATA52, 29,32, 32, 49,52,3 



3690 0A-A64.72,6fi,73.74,75,6 
4,72.64.72,64,72.64,72,64,72 
,1102 

3700 DATA64. 72.64,72. 64. 72.6 
4,72,64.95,69,91,74,82,66,85 
,1170 

3710 0ATA74.74,74,82.66,77,6 
9,78,66.77.69,91.74,94,69,83 
,1217 

3720 DATA69,78,66.77,69.7B,6 
6,77,69,78.66.77,69, 127,0,22 
3.12B9 

5000 P3!N T '(C ; _RINEr:PRlNT n ( 
D0HNH3DKNJLQAD"'CHR*(34J+"i 

CROSS LQAD4"*CHR$(34)*",r 
5010 RE1 CHANGE .1 TQ ,8 FOR 
DISK USE 
5020 PRINT" IDCMN) I DOWN) (DOWN 

5030 PQK£631.13:PQKE632.13:P 
0KE633.:3:= , 3KE19B.3:PRINT"lH 
OHE)" 



2,1,3,18,15,19,19,58,32,13,4 
56 

2390 DATA9,24,32,1,14,7,5,12 

,32,23,9,20,6,32,1,32,261 

2400 DATA12,5,1,4,32,15,18,5 

,32,27,54,29,49,54,32,1,370 

2410 DATA3, 58,32,14, 15, 20,5, 

32,14,1,7,39,19,32,3,1,295 

2420 DATAIB.16,25, 9,14, 7,32, 

3,1,16,1,3,9,20,25,32,233 

2430 DATA32, 27,55,29,49,55,3 

2,1,3,58,32,2,18,5,1,11,410 

2440 DATA32.5, 1,16,12,25,32, 

20,15,1,19,20,32,6,15,18,271 

2450 DATA32, 3,5,18,5,1, 12, 32 

,32,27,52,29,49,56,32,1,3B6 

2460 DATff3,18,15,19,l9,58,32 

,9,19,13,1,32.2,5,3,15,262 

2470 DATA13,5,19, 32, 13,21,19 

,12.5,13,32,16,21,12,5,18,25 

8 

2460 DATA32,27,52,29,49,57,3 
2,1,3,56,32,7,9,18,12,32,450 
2490 DATA23, 9, 20,8,32,12,32, 
16,12,1,20,5,44,23,8,1,266 
2500 DATA20,32,1, 14,32,1,16, 
5,32.27,55,29,50,48,32,1,395 
2510 DATA3, 18, 15, 19,19,58,32 
,49,48,48,44,53,46,44,49,48, 
595 

2520 DATA32, 1,14,4,32,49,32, 
3,21,19,20,15,13,5,18,32,310 

► 



2530 DATA32, 27 r 54, 29 1 50 , SO , 3 
2,1,58,32.10,21,13.2,12,5,42 
8 

2540 DATA32,19,1,12,5,<4,15, 

16,5,18,1,20,5,32,1,19,245 

2550 DATA32,1,32, 12,1, rt,5, 1 

8,32,27,52,29,50,51,32,1,394 

2560 DATA58,32,9,14,32,1,32, 

8,21,18,18,25,32,20,15,32,36 

7 

2570 DATA6.15, 18,5,9,7,14,32 

,3,15,21,14,20,18,25,32,254 

2580 DATA32,27,52,29, 50,52,3 

2,1,3,58,32,3,1,20,3,8,403 

2590 DATA32,3,1, 18, 16,32, 9,1 

4,32,12,9,16,32,6,15,18,265 

2600 DATA32,8,5, 1,4,32,32,27 

,57,29,32,32,50,53,^,1,427 

2610 DATA58, 32,4,18, 46, 12, 15 

,15,11,19,32,6,15,18,32,20,3 

53 

2620 DATA8.9, 19,32,9, 14,32,2 
0,15,13,13,25,39,19,32,16,31 
5 

2630 DATA32, 27,55,29,50,54, 3 
2,1,58,32,21,14,18,5,1,12,44 
1 

2640 DATA32. 20,1, 9,12,32, 20, 

8,1,20,32,9,19,32,15,14,276 

2650 DATA5,45,19,9,4,5,4,32, 

27,49,48,29,49,32,4,58,419 

2660 DATA32,3,46,5,46,19.9,7 

,14,5,20,32,6,15,18,32,309 

2670 DATA19,20,21, 4,25,32,15 

,6,32,8,5,18,5,4,9,20,243 

2680 0ATA25,27,56,29,50,32,4 

,58,32,1,14,25,32,49,32,23,4 

89 

2690 DATA9,20,8,32,3.9,14 I 4, 
5.18,44,7,21,9,12,20,235 
2700 DATA25.32, 15.6,32, 1,18, 
19,15,14,32,32,51,32,4,15,34 
3 

2710 DATA23, 14,58.32,4.9,4.4 
4,1,19,32,9,14,32,3,15,313 
2720 DATA14,20.5, 13, 16,20,32 
.32,27,35,29,32,32,32,32,32, 
423 

2730 DATA32, 32,32, 32,52, 32, £ 
,15,23,14.58.32,3,15,16,25,4 
17 

2740 DATA32, 15,21.20,32,13,9 
,14,21,20,5,32,17,21,1,14,28 
7 

2750 DATA20.9, 20,25.32, 32, 27 
,53,29,32,32,32,53,32,4,15,4 
47 

2760 DATA23, 14,58,32,3, 15, 14 
,19,21,13,5,19,32,4,21,18,31 
1 

2770 DATA9 f 14,7, 32,3. 15. 15.1 



1,9,14,7,32,32,27,53,29,309 
2780 DATA32, 32,32, 32,54,32,4 
,15,23,14,58,32,1,3,8,5,377 
2790 DATA32.32.6, 15. 18,32,32 
,6,15,15,4,32,32,27,52,29,37 
9 

2800 DATA32,32,32,32,32,32 ( 3 
2,32,32,32,32,32,55.32,4,58, 
533 

2810 DATA32, 5,46,12, 46, 15, 46 

,16.18,9,14,20,5,18,32,7,341 

2820 DATA1, 20,5,3, :8, 1,19.8, 

5,19,32,16,1,18,20,25,211 

2B30 DATA27, 49.48, 29, 57, 32,4 

.58,32,13,15,14,5,25,32,1,44 

1 

2840 DATA14, 4, 32,1, 32, 19,5,1 

8,22,1,14,20,32,9,14,32,269 

2850 DATAIB.15,25, 1,12,32, 16 

,1,12,1,3,5,49,48,32,4,274 

2860 DATA5B,2,5,32,19,5,1,20 

,5,4,44,23,8,9,12,5,252 

2870 DATA32, 1,7, 5,14, 20,32, 7 

,9,22,5,19,32,1,3,3,212 

2880 DATA15, 21, 14,20,49,49,3 

2,4,58,32,14,15,20,32,3,15,3 

93 

2890 DATA:4,22,5,18,7,9,14.7 
,44,12,9,11,5,32,2,18,229 
2900 DATA32, 20,18,1, 3, 11,19. 
32,32,27,56,29,49,51,32,4,41 
6 

2910 DATA15. 23, 14, 5B, 32,19,1 
,9,4,32,6,19,15,13.32,16,307 
2920 DATA12.1,20.6,15,18,13. 
32,32,27,52,29,32,32.32,32,3 
85 

2930 DATA32.32,32,32,49,5J,3 
2,4,58.32,6,1B,15,13,32,3,44 
3 

2940 DATA!, 16, 18. 9,32, 20,15, 
32, 13, 1,12. 20, 1,32, 6,15, 243 
2950 DATA1S.32, 6, 18,21,9,20, 
32,32,27,55,29,«9.56,32,4,44 
0 

2960 DATA15.23. 14. 58,32, 13.*. 
,18,32,12,46,1,44,32.5.13,35 
9 

2970 DA T A5. 18,7,5, 14,3,25,32 
,3,1,12,12,32.32.27,53,281 
2980 DATA29.32, 32, 32 , *9 ,57,3 
2,4,15,23,14,58,32.23,8.5,44 
5 

2990 DATA18, 5. 32,20, 15,32.20 
,15,1,19,20.32,20,8.5,32,294 
3000 DATA3, 8,5,6. 32. 32, 27.53 
.29,32,32.32.50,49,32,4,426 
3010 DATA15.23. 14,58,32,5. 14 

,4,12,5.19,19,32,19,20,9,300 
3020 DATAH, 20. 19,32,20,15,3 
2,4,25.5,32.32,27.52,29.32,3 



90 

3030 DATA32, 32,32.32,0,0,0,0 

,0,0,0,0.0,0.0,0,128 

3040 DATAO. 0,0.0,0, 0.0, 0,0.0 

.0,0,0,0,0,0,0 

3050 DATAO. 0, 0,0,0, 0,0,0.0,0 

,0.0,0,0,0,0,0 

3060 DATAO.0,0,0, 0.0,0.0, 0,0 

,0,0,0,0,0,0,0 

3070 DATAO, 0,0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

3080 DATAO.0,0,0, 0,0,0.0, 0,0 
,0,0,0,0,0,0,0 

3090 DATAO.0,0,0, 0,0,0, 0,0.0 
,0,0.0,0,0,0,0 

3100 DATAO, 0,0,0,0,0, 0,0,0,0 
,0.0,0,0,0,0,0 

3110 DATAO. 0,0,0,0, 0,0,0,0.0 
,0,0,0,0,0,0,0 

3120 DATAO, 0,0, 0,0, 0,0.0. 0,0 
,0,0,0,0,0,0,0 

3130 DATAO. 0,0.0.0. 0,0.0, 0,0 

,0,0,0,0,0,0,0 

3140 DATAO, 0,0,0,0. 0,0.0, 0,0 

,0,0,0,0,0,0,0 

315C DATAO.O, 0,0,0, 0,0, 0.0,0 
.0,0.0,0,0,0,0 

3160 DATAO.O, 0,0,0,0.0. 0,0,0 
.0.0,0,0,0,0,0 

3170 DATAO.O, 0,0,0,0,0, 0.0.0 
,0,0,0,0,0,0,0 

3180 DATAO.O.O, 0,0,0,0, 0,0.0 
.0,0,0,0,0,0,0 

3190 DATAO, 0,0, 0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

3200 DATAO. 0,0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

3210 DATA0,0,0,0, 0.0,0,0. 0,0 

,0.0,9,14,3,1,27 

3220 DATA18.3.5, 18, 1,20,5,1, 

3,3,12,1,9,13,21,14,147 

3230 DATA2.21. 18,4,5, 14,3,15 

,13,1,20,1,19.20,5,18,179 

3240 0ATA1,23,12,1,2O,5.18.1 

,14,11.19.9,14,20.15,19,202 

3250 0^5,5,4,3,8,9,14,1,20 

,1,14,16,9,5,1,7,122 

3260 DATA5,14 ( 4,1,5,3,B,15,9 

,14,5.4,9,2.12,5,115 

3270 DATA14.15, 20,1, 2, 12,5,1 

6.1.18,5,14,20,8,5,19,175 

3280 DATA5.19, 6, 1,19,20,1, 19 

,12,5,5,16,1,3,5,19,156 

3290 DATA3,1.4,5.20,5,13,21, 
14,5.21.20, 18.:. 12,9,172 
3300 DATA19.5, 1,18,4.5, 14.20 
,3,1,14.1,19,20,1,18,163 
3310 DATft5.3,!2.9,!4.5.5.22. 
!, 16, 15.18,:. 20. 5,4, 155 
3320 DATA20,:.4,16, 15, 12.5.1 
8,5.3.5.9.16,20,20,9,178 



3330 DATA13.5, 13,5,1.7, 1,20. 
5,14.1. 2,19,5.14,4, 129 
3340 DA-A32.32, 32,32,32,32.3 
2,32.;-:,32.32,32, 32, 32,32,32 
,512 

3350 DATA32.32, 32, 32,32.32,3 
2,32.32.32,32,32.32.32,32,32 
512 

3360 DATA32.32.32.32.32.32.3 
2,32.32.32,;2.32,32,32,32,32 
,512 

3370 DATA32,32.32,32,32,32,3 

2,32.32.32,32,32,0,0.0,0,384 

3380 DATAO, 0,0, 0,0. 0,0,0, 0,0 

.0.0.48,49,48,50,195 

3390 DA T AAB,5l,48,52,0,0,C,0 

.0,0,0.0,0,0,0,0.199 

3400 DATAO. 0,0. 0.0. 0.0, 0,0,0 

.0.0.0,0,0,0,0 

3410 DATAO.O, 0,0,0,0. 0,0.0,0 

.0.0,0,4e, 40,48,136 

3420 DATA80.48, 120. 48, 160,46 

,200,46,240.48.24,49.64,49,1 

04,49, 1379 

3*30 DATA144,49.1B4,49,224,4 
9,8,50,48,50.88.50,128.50,16 
8,50,1389 

3440 DATA20B,50,248,50,32,5l 
,72.51.112,51.152,51,192,51, 
232,51.1654 

3450 DATA16, 52,56, 52.96, 52,1 
36,52,176,52.216,52.0,53.0.0 
,1061 

3460 DATAO, 0,0,0,0, 0,0,0,0.0 

.0.0,0,0,0,0,0 

3470 DATAO.O, 0,0, 0,0,0.0. 0.0 

,0.0,0,0,0,1,1 

3480 DATAO.O, 0.0,1. 0,0.0, 0,0 
,0.0,0,0,0,0,1 

3490 DATAO,0.0,0.0,1,1,0.0,0 
.1.1,0,0,0,0,4 

3500 DATAO.0,0,0, 0.0,0,0, 0,0 

,0,0.13,13,13,13,52 

3510 DATA13. 13,13, 13, 13.13,1 

3,13,13,13,13,13,13,13,14,14 

,210 

3520 DATA;4,14,14, 14,14,14,1 
4,14,14,14.14,14,14.0,0,0,18 
2 

3530 DATAO.O.O. 0.0, 0,0, 0,0,0 

.0,0,165,54.37,70,326 

3540 DATAi:3,86,21,86.37.l02 

,245,102,85,118.181.118,21,1 

18,37,134,1624 

3550 DATA117, 134, 245, 134,85, 

150,245,150,37,166,117.166,2 

29,182,37,198,2392 



► 
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3560 DATA37. 54, 69,54, 101,54. 
133,54,181,54,213,54,245,54, 

21,54,1432 

3570 QATA69, 54, 85, 102,117,10 
2,149,118,5,134,37,150.229,1 
66,0,0,1517 

3580 0ATAO. 0,0,0,0, 0,0,0, 0,0 

,0,0,0,11,18,26,55 

3590 DATA30, 36, 39,42,47, 51, 5 

5,60,63,66,72,76,84,91,102,1 

12,1026 

3600 DATAU6, 121, 124. 134,140 

,147, 154.364, 17!, 179. 184, 199 

.•93.0.0,0,2015 

3610 DATAO. 0.0,0,0, 0,0,0. 0,0 

•18.33.5B. 4. 122.4.239 

3620 D6TA2-4.4,232.t.26,5,52 

,5,112.5,124.5. 136,5.186,5,1 

120 

3630 DA"AI94, 5.212, 5. 16.6,36 
.b. 90, 6,100. 6, 194. 6.250,6,11 
40 

3640 DATA42, 4,46,4. 50,4. 54,4 

,60.4,64,4,68,4,72,4,488 

3650 DA'A78, 4,32,5.36,5, 120, 

5,214,5,42,6. 114,6,0,0,672 

3660 DATAO.O.O. 0,0. 0,0,0, 0.0 

,0,0.11.7,8,4,30 

3670 DATA6. 3, 3, 5. 4,4,5.3.3,6 

.4,8,7,11,10,4,86 

3680 DA T A5,3. 10,6,7,7, 10,7,7 

,6,5,4,3,0,0,0,80 

3690 DATAO, 0.0,0,0, 0.0, 0.0,0 

,0,0, 64, 6?. 66, 68, 263 

3700 DATA69.70, 66,68.69, 70,6 

6,68,69,70, 66. 6S,$V0,66, 67 
,1091 

3710 DATA66, 67. 66.67.66,67,6 
6,67,66.67,66,67,66,67,66,67 
,1064 

3720 DA7A66.67.66,71,6*,72,6 
4.73,74,75,64.73,74.127,0,22 
3,1253 

5000 PRINT" (CLRlNEN-iPRINTN 
DOWNMDQHN>LOAD"*CHR*(34>*"1 
CR05S LaAD5"*OiR*l34)+" f i" 
5010 RE* CHAN6S .1 T Q .9 fQR 
DISK USE 
5020 PRINT" (OOHN) (DOWN) (BONN 
HDOKNIRUN" 

5030 PDKE631, 13:PD<E632, 13:P 
CKE633,13:°0KE198,3:PRINT"(H 
QHE) P 



PROGRAM: 1CR0SS LQAD5 



2000 F0RL=0T0157:CW:FQRD=0 

T015:READAiCX=CX>A:P0KE24624 

+Ltl6+D,A:NEXTD 

2010 READA! IFAOCXTHENPRINT" 

ERROR IN LINE"i2040+(L!10hS 

TOP 

2020 HEXTL 

2040 DATA74.75.64, 73,74, 75,6 
4,73,74,75,64,72,64,72,64,72 
,1129 

2050 DATA64, 72,64,72, 64,72,6 
4,72,64,72,64,72,64,72,64,72. 
, 1068 

2060 DATA64, 76,66,86, 80,87, 6 
6,86,80,87,66,86,80,87,66,85 
,1248 

2070 DATA74.94, 69, 78,66,77,6 
9,7B,66, 77,69,78,66,77,69,78 
,1185 

2080 DATA66.77, 69,83, 69,7B,6 
6,84,64,72,64,72,64,72,64,72 
,1136 

2090 DATA64, 72,64,72, 64,72,6 
4,73,74,74,74,75,64,73,74,75 
,1128 

2100 DATA64,73,74,75,64,73,7 
4,75,64,73,74,74,74,75,64,72 
,1142 



,1140 

2200 DATA64, 73,74, 75, 64,72,6 
4,72,64,73,74,74,74,75,64,72 
,1128 

2210 DATA64, 76,66,77, 69,83,6 
9,78,66,107,66,107,66,85,74, 
88,1241 

2220 DATA80,81, 74,82,66, 86, B 
0,87, 66, B6.B0, 87,66,77,69,78 
,1245 

2230 DATA66,86,80,92,80,87,6 
6,84,64,72,64,73,74,74,74,75 
,1211 

2240 DATA64,72,64,72,64,73,7 
4,75,64,73,74,75,64,72,64,72 
,1116 

2250 DATA64, 72,64, 72, 64,73,7 
4.7S.M. 77.64.77.64.72.64. 72 
,1102 

2260 DATA64,76,66,86,80,92,8 
0,87,66,77,69,78,66,86,80,87 
,1240 

2270 DATA66,86,B0,87,66,77,6 
9,78,66,77,69,78,66,86,80,87 
,1218 

2280 DATA66, 77, 69,83,69.78,6 
6,84,64,72,64,72,64,72,64,72 
,1136 

2290 DATA64.73, 74,75,64, 72,6 
4,72,64,72,64,72,64,73,74,75 
,1116 

2300 DATA64, 73, 74,75,64, 72,6 
4,72,64,73,74,74,74,75,64,72 
,1128 

2310 DATA64, 76,66,77, 69,83, 6 



2400 DATA64. 72,64,73, 74,75, 6 
4,73,74,75,64,73,74,75,64,72 
,1130 

2410 DATA64.76.66, 77,69,83,6 
9,78,66,85,74,82,66,77,69,78 
,1179 

2420 0ATA66.77, 69,78,66,77. 6 
9,83,69,78,66,86,80,97,66,86 
,1203 

2430 DATABO, 87, 66,86,80,97, 6 
6,94,64,72,64,73,74,74,74,75 
,1206 

2440 DATA64, 73. 74,75, 64,73,7 
4,75,64,73,74,75,64,73,74,74 
,1143 

2450 DATA74, 75, 64,72, 64, 72,6 
4,72,64,72,64,72,64,72,64,72 
,1101 

2460 DATA64,76.66,B6,B0,92,B 
0,67,66,86,80,87,66,86,80,87 
,1269 

2470 DATA66, 86,80,87,66, 86,8 
0,81,74,82,66,77,69,78,66,77 
,1221 

2480 DATA69,78,66,77,69,78,6 
6,84,64,72,64,72,64,72,64,72 
,1131 

2490 DATA64,72,64,72,64,72,6 
4,72,64,72,64,72,64,72,64,73 
,1089 

2500 DATA74,75.64,73,74,75,6 
4,73,74,75,64,73,74,75,64,72 
,1143 

2510 DATA64.97, 66,98, 66, 98,6 
6,96,66,98,66,98,66,98,66,99 



2110 DATA64, 76, 66,77,69,78,6 
6,77,69,78,66,77,69,78,66,86 
,1162 

2120 DATABO, 92, 80, 87, 66,86,9 
0, 97,66, B6, BO, 87, 66, 85,74, 82 
,1284 

2130 DATA66.B6, 80,92,80,87,6 
6,84,64,72,64,73,74,75,64,73 
,1200 

2140 DATA74, 75, 64,73, 74, 75,6 
4,72,64,72,64,72,64,72,64,72 
,1115 

2150 DATA64, 72,64, 72,64,73,7 
4,75,64,72,64,72,64,72,64,72 
,1102 

2160 DATA64.76, 66, 86,80,87,6 
6,86,80,87,66,86,80,99,69,93 
,1251 

2170 DATA69.83, 69,78,66,77, 6 
9,78,66,77,69,78,66,86,90,97 
,1199 

2190 DATA66, 77,69,93,69,78,6 
6,94,64,72,64,72,64,72,64,72 
,1136 

2190 DATA64.72, 64,72, 64,73,7 
4,74,74,74,74,75,64,73,74,75 



9,78,66,86,80,87,66,77,69,78 
,1191 

2320 DATA66, 77, 69,76, 66,85, 7 
4.94,69,91,74,92,66,107,66,1 
07,1271 

2330 DATA66.86,80,92,B0,87,6 
6,84,64,72,64,73,74,74,74,75 
,1211 

2340 DATA64 ? 72,64,72,64,73,7 
4,75,64,73,74,75,64,73,74,74 
,1129 

2350 DATA74.74.74, 75,64,72.6 
4,72,64,72,64,72,64,72,64,72 
,1113 

2360 DATA64, 76,66,86,80,92, 8 
0,87,66,77,69.78,66,66,80,87 
,1240 

2370 DATA66,86,80,97,66.86,8 
0,92,80,92,80,89,69,78,66,77 
,1274 

2380 DATA69, 78, 66,77, 69,78,6 
6, B4, 64,72, 64, 72,64, 72, 64, 72 
,1131 

2390 DATA64, 73,74,75,64,72,6 
4,72,64,72,64,72,64,72.64,72 
,1102 



,1309 

2520 DATA66, 98,66,98. t 6,98,6 
6,99,80,100,66,99,80,100,66, 
99,1347 

2530 DATABO, 100, 66, 99, BO, 100 

,66,101,112,113,114,115,116, 

il7,UB,119,l616 

2540 DATA120, 121, 122,123, 124 

,125, 126,127, 128,129,130,131 

,132,133,134,135,2040 

2550 DATA136, 137,136, 139, 140 

,141,142,143,144,145,146,147 

,148,149,150,151,2296 

2560 DATA160,161,162,163,164 

.165,166,167,168,169,170,171 

,172,173,174,175,2680 

2570 DATAi76,177,l78,i79,180 

,1B1, 182,183, 184,165,186. 197 

,188,189,190,191,2936 

2580 DATAl92,i93,194,195,l96 

,197,198,199,32,32,32,32,32, 

32,32,32,1920 

2590 DATA32,32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 

► 



,512 

2600 DftTA32, 32,32,32, 32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2610 DATA32.32.32, 32, 32.32.3 
2,32,32,32,32,32,32.32,32,32 
,512 

2620 DATA32.32.32. 32, 32,32,3 
2,32.32.32,32,32,32,32,32,32 
,512 

2630 DATA32.32,32,32.32,32,3 
2,32,32.32,32,32,32,32,32,32 
,512 

2640 DATA32, 32,32,32, 32, 32,3 
2,32,32,32,32,32,32.32,32,32 
,512 

2650 DATA53.32.1.3,5a,32,18, 
5,1,3,20.32,23,9.20,8,318 
2660 DATA32.3. 1,18,5,32,9,14 
,32,12,15,3,11,32,21,16,256 
2670 DATA32.32, 27,49, 49. 29.3 
2. 32.49.t9, 32,;, 3,18,15,19, 4 
68 

2680 DATA19, 58,32, 32, 1,16.16 
,12,1,21,4,32,12,15,21,4,296 
2690 DA-A!2,25,32,32,27,55,2 
9,32.32,32.32,32,32,32,32,32 
,500 

2700 DATA49.50,32,l,3,58,32, 
15,6,6,32, 12, 15,;, 4, 32,348 
2710 DATA1, 14,4,32,2,21, 18,1 
4,32,14,21,4,5,32,16,8,238 
2720 DATA15,20,15,19,32,27,5 
6,29,49,51,32,1,3,18,15,19,4 
01 

2730 DATA19, 58, 32, 21,14,14,1 
,20,21,18,1,12,32,19,12,5,29 
9 

2740 DATA5,16,32,32,27,52,29 
,32,32,32,32,32,32,32,32,32, 
481 

2750 DATA49, 52, 32, 1,3,58,32, 
1, IB, 20, 32, 19,5,20,32,2, 376 
2760 DATA18, 15, 11,5. 14,32,21 
,16,32,15,22,5,18,32,6,18,28 
0 

2770 DATA5,5,32,15,6,6.5,i8, 
49,55,32,1,3,58,32.2,324 
2780 0ATA18, 15, 11,5, 14,32,12 
,1,23,32,12,5,1,4,19,32,236 
2790 DATA20, 15,32,3, 15,2,2,1 
2,5,18,19,32,20,15,15,12,237 
2B00 DATA49.56.32.1.3.IB.15. 
19,19,58,32,32,3,15.14,19,38 
5 

2810 DATA21, 13,5.4,32,32,27, 
51,29,32.32,32.32,32,32,32,4 
38 

2820 DATA32.32.32.32.32.32.3 
2,32,50.48,32.1,58,32,20,1,4 
9B 



2830 DATA24.9, 19,32.23. 1,9,2 
0,32.6.15.18.32.3.15,13,271 
2840 DATA:3,:5, 14,32. 19.15.1 
2,4,9,5,18,19,32,27,53,29,31 
6 

2850 DATA50,49.32,1,3,58,32, 
9,14, 22, 5,19, 20, 9, 7, 1,331 
2860 DATA20.5, 32, 2, 21,20.12. 
4,15,14,39,20,32,12,15,15,29 
8 

2870 DATA11. 32,32,27. 52, 29.3 
2.32,50,50,32.1.3.58.32,20,4 
93 

2880 DATA15.16,32,20,5,14,:4 
,9,19,32.19. 20.1, 1B.32,9, 275 
2890 DATA14.32.20, 8, 5, 32. 4, 1 
B.l, 23,32,32,27,52,29,32,361 
2900 DATA50,5l, 32, 1.3.58.32, 
1,3,8.9. 14,39,32,20, 15,368 
2910 DATA32,2l. 16. 19,5.20,32 
.20.8.5.32,2,5,19,20,32,288 
2920 DATA3, 18, 15,3. 11,5, 18,2 
5,50.52,32.1.58,20.8,9,328 
2930 OATA19,32,7,5,14.20.32, 
14. 15.20. 32. 7. 15. 9,14, 7, 262 
2940 DATA32, 15,6,6,32, 1.20.3 
2,1,14,32,1, 14,7, 12, 5,230 
2950 DATA50,54,32, 1,3,58,32, 
14,15,20,32,2,1,12,4,32,362 
2960 DATA9,6,32.2.12,1.3,11. 
32,1,14,4,32,23,8,9.199 
2970 DATA20.5,32.32,27.51,29 
,32.50,55,32,1,58,32,20,8,48 
4 

2980 DATA9,14,7,19.32.20,15. 

32.2,5,32,4.15,14,5,32,257 

2990 DATA1, 14,4,32,23,9,20,8 

,32,1,7,5,32,27,54,29,298 

3000 DATA50,57,32,1.3,1B,15, 

19.19.58,32,19,15,21,14,4,37 

7 

3010 DATA9,14,7.32.15,21.20, 
32.20.B,5,32.4,5.16,20,260 
3020 DATA8. 32, 32,27, 52,29, 32 
,32.51.48.32,1,58.2.12,5,453 
3030 DATA5,4,9.14,39.32.6,15 
,15,4,32,9,32,3,15,15,249 
3040 DATA11. 32.9,19,32,14,15 
.20.32,5,1,20,1,2,12,5,230 
3050 DATA51.50,32,1,3,1B,15. 
19,19,58,32,2,5,14,20,32,371 
3060 DATA39. 1.12.15, 32,9,19, 
32, 18,5,13,1, 18,11, 1,2,228 
3070 DATA12, 5,32,32, 27,55,29 
,32,51,51,32,1,3,18,15,19,41 
4 

3080 DAW9. 58, 32,8. 5,32, 19, 
5,14,20,32.19,16,1,18,5,303 
3090 DATA32,2,ia,;.3,11.5.20 
.19,32.32,27,49,49,29,32,361 
3100 DATA49,32,*,58, 12,9,20, 



20,12,5,32,2,15,25,32,9,336 
3110 DATA19,44,9,14,32,18,8, 
25,13,5.32,8,1,25,19,20,292 
3120 DATAi, 3,11, 27, 52,44, 54, 
29,50,32.4,58,32,8,9,20,434 
3130 DATA32, 21, 14, 19,20,15.1 
6,16,1,2,12,5,32,19,5,18,247 
3140 DATA22.5, 19,32,9, 14. 32, 
X.1.1ML39 " w W 
3150 DATA51,32,1,5B.32,20.18 
,1.9,14,5,5.32,3,1,14,299 
3160 DA?A39,20.32.5,4,9.20,3 
2.1,6,20.5.18.32,12.15.270 
3170 DATAl9.20,32.l3,5,20,l, 
12,52.32.4,15,23,14.58,32.35 
2 

3180 DATAlfl. 5.13.21, M.5.1B. 
1,20. 9,15.14, 32.6,15, IB, 224 
3190 DA _ A32. 1,32,12, 15, 19.20 
.32.2,9.18.4,32.27.51.29.335 
3200 DA-A54.32.4, 15.23. 14,58 
.32. 3. 15,21. 14, 20,5.16.32. 36 
0 

3210 DATA!, -4,20, 32, 23, 9, 20, 
B.32, 19,16,1. 18,5.32.20,270 
3220 DA T A9,13, 5, 32,27. 49,48, 
29.55,32.'. 58. 32,18.1. 14, 426 
3230 DA7A20.5. 4.32,15,14.32, 
t , 2. 15. 21 , 20, 32, 2, 5,9, 229 
3240 DATA14,7,32.16,1,19,:9. 
9,15, 14. 1,20. 5,27,54. 29, 2B2 
3250 DATA56.32.4. 15,23. 14,58 
.32.3,1.14.39.20,32,19.8,370 
3260 DA'A21, 6, 6,12.5.32.1, 19 
,32.1,32,3,1,18.4,32,225 
3270 DATA?, 1.13,5,32.27.55.2 
9.57,32.4,58.18.5.19.20.382 
3280 DATA32.6, 15. 18,32. 17,21 
.5.5,14,32.23.9,20,8,32,289 
3290 DATA16. 15,9. 14,20,12. 5, 
19.19,32.16.5,14,3.9,12,220 
3300 DA T A49. 48.32. 4,58.32.4. 
18,15.22,5,32,1.20,32,1,373 
3310 DATA16.5. 44.20. 8.5. 14.3 
2,4,9.19.1.16,16,5,1,215 
3320 DATA1B,5,4.32.27.49,48. 
29.49,53,32.4,15,23,14.58,46 
0 

3330 0ATA32.1, 16.20,32,4, 15, 
12.5,32.11,5,16,20.32,9,262 
3340 DATA14.32. 10,1. 13.32.10 
,1.18.32,32.27.55,29,32,32,3 
70 

3350 DATA49,54,32,4.58,!3,9, 
24. 5,4.32,1B. 5.3.5. 16,331 
3360 DATA20.9, 15. 14.32.9. 19. 
32,14,15,20,32,15,14,32,20,3 
12 

3370 0ATA9, 12, 12,32.18.15, 12 
,12.49,57.32,4.58,32,6,9,369 
3380 DA*A34. 4, 32. 15.21.20.32 



.8.15.23.32.17,21,9,3,11,277 
3390 DATA32.9.32.3, 1.14.32,1 
8,21,14,32,27,52,44.50,29.41 
0 

3400 DATA50,53.32,4,58,32,16 
.18,5,3,9,15,21,19,32,19,386 
3410 DATA20,15,14,5.32.6.9,1 
2,12,19.32,8.15.12,5,32,248 
3420 DATA9.14.32,6.5.14,3,5, 
50,56,32,4.15.23,14.58,340 
3430 DATA32, 2, 1.14,19,32,3,1 
5,16,16.5,16.32,13,1,11,230 
3*40 DATA9.14, 7. 32,1,18.18, 5 
,19,20,32,32,27,52,29,32,347 
3450 DATA51.49.32.4.58.32.14 
.5,4,32,3,15,14.6,21,19,359 
3460 0ATA5.4.32, 1.2,15, 21, 20 
,32.20,8.5,32.3.15,14,229 
3470 DATA3, 12. 21, 19,9,15,14, 
32,0,0,0,0,0,0,0,0,125 
3480 DATAG,G,0,Q, 0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

3490 DATAO.0,0, 0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

3500 0ATA0,0, 0,0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

3510 DATAQ, 0,0,0,0,0, 0.0.0,0 

,0,0.0,0,0,0,0 

3520 DA-AO. 0.0,0. 0.0. 0,0.0.0 

,0,0,0,0,0,0,0 

3530 OATAO.O. 0.0,0.0. 0,0.0.0 

,0,0,0,0,0,0,0 

3540 DA-AO.O.O. 0,0,0. 0.0.0.0 

,0,0,0,0.0.0,0 

3550 DATAO.O. 0,0.0.0. 0.0.0.0 

.0,0.0,0,0,0,0 

3560 OATAO.O. 0.0.0.0,0.0,0.0 

.0,0.0.0,0,0,0 

3570 DA-AO.O. 0,0.0. 0.0. 0,0.0 

.0.0.0.0.0,0,0 

3580 DATAO. 0.0, 0,0. 0.0, 0.0.0 

.0.0,0.0,0,0,0 

3590 DATAO.0,0. 0,0,0.0. 0.0.0 

,0.0.0.0,0,0,0 

3600 DATAO.O.O.Q, 0,0,0.0,0,0 

.0.0.0,0,0,0,0 

3610 DATA4.0.0.0, 0.0.0.0.0.0 
,1B,33, 58, 4. 122,4,243 
5000 REM M READY FOR SAVE I 
I 

5010 PPINT '*>RESS <wy k£Y Tn 
SAVE" 

5020 EE' KtllF THEN SD 
TG 5020 

5030 PCKE43.0:?DKE44.54i^0KE 
45,3:PQKE46,106:CLR 
5040 SAVE '1C*0S5\:,1 
5050 Rc« CHAK5E ,1,1 70 ,8,1 
FOR DISK 



Allen Webb gives 



kernal routines and 



floating points the 



once over. 



BEFORE STARTING WORK 
this month, I want to plug two 
books which are invaluable to 
the machine code user. Both 
are by Nick Hampshire, 
Richard Franklin and Carl 
Graham: 

1) The Commodore 64 ROMs 
Revealed: This is a fully 
annoted source code of the 
ROM contents and is the best 
I've seen. 

2) Advanced Commodore 64 
Basic: This gives an in-depth 
description of the functioning 
of Basic with a particularly 
good chapter on floating 
point operations. 

From now on, as a matter 
of convention, I will signify 
the registers holding a 16 bit 
address as (low byte/high 
byte). For example, the 
routine at SAB1E which prints 
a string requires the start 
address in the accumulator 
(low byte) and in the Y 
register (high byte). In my 
short hand, this is represented 
by (A/Y). OK? 

Kernal Routines 

You may frequently want to 
LOAD or SAVE data to disk or 
cassette. There are kernal 
routines to handle both of 
these. Before SAVEing or 
LOADing, there are two other 
reoutines necessary to set up 
the file details. These are 
SETLFS and SETNAM. 

SETLFS 

This routine, called from 
$FFBA, sets up a logical file. It 
is called with the device 
number in the X register, the 
logical file number in the 
accumulator and the 
secondary address in the Y 
register. 

SETNAM 

This routine sets up the name 
of the file. It is called at $FFBD 
with the start address of the 
name in the X and Y registers 
and the length of the name in 
the accumulator. If you don't 
want to give the file a name, 
set the accumulator to zero 
before calling the routine. 




WELCOME TO 

rn 





These routines must be 
called before calling the SAVE 
or LOAD routines. 

Load 

This routine is called from 
SFFD5. The accumulator is set 
to zero if you want to make a 
load of 1 if you want to verify a 
file. If you have set the 
secondary address to zero 
when you called SETLFS, you 
must supply the load address 
in the (X/Y) registers. If the 
secondary address was one, 
the file loads to the address in 
its header. 

Try these routines out, 
they work as they are with 
both disk and cassette. 

As I will show later, it is 
possible to set up files in a 
neater way by use of routines 
in the Basic ROM. 

Although the kernal has 
some handy routines, it is the 
Basic ROM which is the real 
mine of handy bits and 
pieces. Before I launch into 
this ROM, however, I must 
bend your minds with a little 
theory on the use of floating 
point. 

Floating Point 

Floating point representation 
is a complex system so I will 
only touch on the subject. 
We have already used eight 
and 16 bit integar numbers. 
The problem is, how do we 
represent decimals? The 
answer is in five or six bytes! 
When floating point numbers 
are being manipulated, the 
six byte unpacked system is 
used. When a number is 
being saved in RAM, a more 
efficient five byte packed 
format is used. The number is 
represented by four bytes 
which make up the mantissa. 
In packed format, bit sevenof 
the most significant mantissa 
byte holds the sign bit. In 
unpacked format, the sign is 
kept in the extra byte. The 
final byte holds the exponent. 
The exponent decides the 
position of the decimal point. 



Listing 1 shows a complete 
LOAD routine. The routine 
assumes that the device is 
stored in location DEV. the 
filename is stored in RAM 
starting at address BUFFER 
and the name length is in 
NAMELEN. The secondary 
address is set to one. 



If Ml represents the most 
siginificant byte of the 
mantissa and M4 the least 
significant byte, a floating 
point number is given by: 

2(EXPONENT-129) * (1+((M1 
AND 127)+(M2+(M3+M4/256) 
/256J/128) 

If packed format is used, 
the sign is incorporated by 
multiplying that lot by: 

(-l)t(Ml AND 128) 

See what I mean about 
complicated, It also explains 
why floating point operations 
are so slow! If you want to 
know more about it, try the 



Listing 1 

10 LOAD LDA tt 1 
20 LDX DEV 
30 LDY tt 1 
40 JSR SFFBA 
50 LDA NAMELEN 
60 LDX tt < BUFFER 
70 LDY * > BUFFER 
80 JSR SFFBD 
90 LDA tt 0 
100 JSR SFFDS 
110 RTS 



; logical file number 
; device 

; secondary address 
; set logical file 
; name length 

; name least significant byte 
; name most significant byte 
; set file name 
; we want to load 
; perform load 



Save 

This routine is called from 
5FFD8. Rather more inform- 
ation is required before RAM 
can be saved. We need to 
know the start and end 
addresses of the block of 
RAM. This is achieved in quite 
a neat way. The start address 
of the block is stored in a pair 
of zero page locations in the 
usual low/high format. The 
accumulator is loaded with 
the low byte of this pair. The 
end address plus one is stored 
in (X/Y) and the routine 
called. Listing 2 saves a block 
of RAM from address SA to 
address FA. The basic 
assumptions are as in listing 1. 



books cited earlier. 

The floating point 
routines use two floating 
point accumulators for 
storing data, FAC tt 1 and 
FAC tt 2. FAC tt 1 occupies 
locations $61 to $66 inclusive 
($61 is the exponent and $66 
the sign) and FAC tt 2 
occupies locations $69 to $6E 
inclusive ($69 is the exponent 
and $6E the sign). Some other 
zero page locations are also 
used. 

Just bear in mind what 
floating point numbers are 
for and we will look at their 
manipulation later. 

I want to describe a 
number of handy routines for 



Listing 2 




10 SAVE LDX DEV 


; device number 


20 LDA tt 0 


; logical file number 


30 LDY tt o 


; secondary address 


40 JSR $FFBA 


; set logical file 


50 LDA NAMELEN 


; name length 


60 LDX" <BUFFER 


; name least significant byte 


70 LDY» > BUFFER 


; name most significant byte 


80 JSR $FFBD 


; set name 


90 LDA tt < SA 


; start adress Isb 


100 STA $BA 


; into location $BA 


110 LDA tt > SA 


; start address msb 


120 STA $B5 


; into location $B5 


130 LDA tt $B4 


; location holding start address 1sb 


140 LDX # < FA 


; end address Isb 


150 LDY« > FA 


; start address msb 


160 JSR $FFD8 


; perform save 


170 RTS 





Listing 3 



10 «=$C000 

20 FLAG = 1000 

30 LDA #0 

40 STA FLAG 

50 START JSR $FFE4 

60 BNE OUT 

70 LDA FLAG 

80 BEQ REV 

90 DEC FLAG 

100 LDA #146 

110 JSR $FFD2 

120 JMP PMESS 

130 REV INC FLAG 

140 LDA #18 

150 JSR *FFD2 

160 PMESS LDX #20 

170 LDY #7 

180 CLC 

190 JSR $FFF0 

200 LDA #<MESSAGE 

210 LDA #>MESSAGE 

220 JSR SAB IE 

230 JMP START 

240 OUT RTS 

250 MESSAGE . ASCI 

260 . BYTE 0 



CLEAR FLAG 
SCAN KEYBOARD 
KEY PRESSED 
CHECK FLAG 
FLAG=0 
ZERO FLAG 

TURN OFF REVERSE FIELD 

PRINT MESSAGE 
SET FLAG TO 1 
SET REVERSE FIELD 



:SET CURSOR POSITION 



;PRINT MESSAGE 
; BACK TO START 

PRESS ANY KEY TO CONTINUE" 



ihe conversion of integer and 
floating point numbers. 

First, their are three 
routines which will convert a 
floating point number in 
FAC U 1 to an integer. They 
accept integers in various 
ranges: 

$B1AA 

This routine takes a floating 
point number in the range 
-32767 to 32767 and converts 
it to an integar in (A/Y). 

$B1BF 

This routine takes a floating 
point number in the range 
zero to 32768 and converts it 
to an integer in ($61/$62). 

$B7F7 

This routine takes a floating 
point number in the range 
zero to 65535 and converts it 
to an integer in ($14/$15). 

SBCCC 

If you want to perform the 
equivalent to INT, this routine 
converts FAC » 1 to an 
integer and then refloats it 
into FAC H 1. 

$B391 

Converts an integer in the 
range 0 to 32767 in (Y/A) to a 
floating point number in 
FAC « 1. 

SBODD 

Converts the value in FAC » 1 
into a string terminated by O 
and returns with the start 
address of the string in (A/Y). 
This is the same format as the 
print string routine at SAB1E. 
To print a floating point 
number in FAC # 1, simply 
use: 

JSR $BDDD 
JSR $AB1E 

A routine at SBDD7 does 
htis in one go thereby saving 
three bytes. 

$B7B5 

This routine performs a 
function similar to VAL in that 
it converts a string starting at 
($22/$23) and length in the 
accumulator to a number in 
FAC U 1 

OK, that's all for this time- 
Next month I'll continue with 
the Basic ROM and discuss 
how to pass parameters to 
machine code. 



Homework To Part 7 

Last month's homework 
was a mixed bag. Question 1 
asked you to provide a 
routine prompting for a key 
press. Here is one solution: 
In order to save space, the 



routine uses just one message 
with FLAG deciding whether 
or not the message is written 
in reverse field. You should 
recognise all the ROM calls 
from earlier parts of the 
series. The odd flashing effect 



is due to interference 
between the flash and the 
screen scan. Press CTRL to see 
the effect of introducing a 
delay to slow down the flash 
rate. 

Questions 2 and 3 were 



Listing 4 



*=$C000 
START = *FB 
FINISH = $FD 
CHARADD = $FB 

* 

JMP SETUP 
JMP SCROLL 
SETUP LDA #$00 

STA START 
STA FINISH 
LDA #$D0 



30 

40 

50 

55 

60 

61 

62 

70 

ES 

80 

90 
100 
110 STA 
120 LDA 
130 STA 
140 LDA 
150 AND 
160 STA 
170 LDA 
180 AND 
190 STA 
200 LDY 
210 LOOP 
0 

220 STA 



;SET UP START AND END ADDRESS 



TURN OFF INTERRUPTS 



START+1 
#$30 

FINISH+1 
$DC0E 
#254 
$DC0E 
$01 
#251 
$01 
#0 

LDA (START). Y ;M0VE CHARACTER TABLE TO $300 



(FINISH) . Y 



► 



230 


CLC 




;BUMP ADDRESS 


240 


LDA 


START 




250 


ADC 


• 1 




260 


STA 


START 




270 


LDA 


START+1 




280 


ADC 


#0 




290 


STA 


START+1 




300 


CLC 






310 


LDA 


FINISH 




320 


A TV 

ADC 


M 1 




330 


STA 


F I N I SH 




3*+0 


LDA 


FINISH*! 




350 


ADC 


#0 


■ 


360 


STA 


FIN! SH+1 




370 


LDA 


START 


; F I N I SHED PRINT 


380 


BNE 


LOOP 


;NO - NEXT BYTE 


390 


LDA 


START+1 




400 


CMP 


»$D4 




410 


BNE 


LOOP 


;NO - NEXT BYTE 


420 


LDA 


$01 


;YES - REINSTATE INTERRUPTS 


430 


ORA 


#4 




440 


STA 


$01 




450 


LDA 


$DC0E 




460 


ORA 


# 1 




470 


STA 


*DC0E 




480 


LDA 


*D0 16 


; ACT I VATE NEW CHARACTER SET 


490 


AND 


*240 




500 


ORA 


# 12 




510 


STA 


$D018 




ft 

520 


RTS 






530 


* 

» 






540 


■ 






550 


SCROLL JSR $AEFD 


; GET CHARACTER NUMBER 


560 


JSR 


$ AD8A 




™~t 

570 


JSR 


*B7F7 




580 


LDA 


*0 




590 


STA 


CHARADD+1 




600 


LDA 


$14 




610 


STA 


CHARADD 


; CHARACTER NUMBER TIMES 8 


620 


ASL 


CHARADD 




630 


ROL 


CHARADD+ 1 




640 


ASL 


CHARADD 




650 


ROL 


CHARADD+1 




660 


ASL 


CHARADD 




670 


ROL 


CHARADD+1 




680 


CLC 






690 


LDA 


CHARADD+1 




700 


ADC 


#$30 


; ADD START ADDRESS OF CHAftACT 


ER TABLE 




710 


STA 


CHARADD+1 




720 


LDY 


t*0 




730 


LOOP 1 CLC 


; ROLL FIRST BYTE 


740 


LDA 


(CHARADD) , Y 




750 


ROL 


A 




760 


BCC 


L00P2 


;UAS A SET BIT ROLLED INTO CA 


RRY 








770 


ORA 


»%00000001 


; YEb , REPLACE IT 


780 


LOOP2 STA CCHARADD) 


» Y 


790 


I NY 






800 


CPY 


B8 


; FINISHED PRINT 


610 


BCC 


LOOP1 


;NO - NEXT BYTE 


820 


RTS 





linked and involved redefined 
characters. 

SYS 49152 moves the 
character set to $3000 and 
initialises the new set. SYS 
49155.X rolls the character X 
left one pixel e.g. to scroll A, 
use SYS 49155,1. 

I'm feeling generous this 
month so there's only one 
question for your homework. 

Imagine that you are 
writing a simple adventure 
interpretor and that you have 
a table of the first four letters 
of each word in a vocabulary. 
For example: 

TAKELOOKEATSINGTHRO... 

Words less than four 
letters long are padded with 
spaces {chr$(32)J. 

I want a simple routine 
which does the following: 

1) Prompts and inputs a 
string. 

2) Takes the first four 
characters of the input and 
searches the table for a 
match. 

3) If a match is found, a 
friendly message tells you of 
the position of the word in 
the table. 

4) If no match is found, a 
message advises you 
accordingly. 

5) The table may be limited to 
256 characters (64 words). 



THE NO 1 NAME FOR COMMODORE 



'ELECTRONICS 




'NOW FOR THE C16 



ForC64 
or VIC 20 



UNIQUE 




* WU *'«"*Wf OiSC HACK'S 

Super 
Snooper 



, 64 

Sj^v £39.99 P° STFBEt 




•'-t* an* Seaor 
t<Mor CwDMign 

W*V f 10.99 

POST FRE£ 



Replacement 
Kernal 





DIGITAL SOUND SAMPLING 

COMPKTI PACKAGE 




£49.99 

POST ffl EE 
"III AUDIO (IV UMN 

ww f oh roun 

C0MM0D0R1 Si 



£ ***** K S B S 1 '* 



£9.99 



COM' DRUM 

ONLY 

£29.99 

post fief 

DIGITAL DRUM J*W? 
SYSTEM lOBratCW 




£12.99 

haimi NEW 



POST FREE WHEN PURCHASED WITH THE SAMPLER 

0N LY COM-DRUM SOFTWARE ONLY, TO WORK WITH THE DIGITAL SOUND SAMPLER 



THE ULTIMATE BACKUP 

. CARTRIDGE IS HERE 



ACTION 




NEW IMPROVED 
VERSION 



FAST LOADER SYSTEM 

Two cartrxtgc] in One If 



Sup D« Acton ol your garni and make a complete backup 
lo TAPE or DISK 

□ Acton replay lake a Snapshot' ol the whole program 
ft memory. II 4x8 not matter how it was baled - from 
Tape or Disc - at normal or turbo speed. Therefore lane la 
tape, tape lo do*, disk lo tape or disk w do* backup! are 
BBSiy made. 

C Al backups will reload at turbo weed and run 

itdependentrj ol the cartridge. 

C Special comooclinc '.echniques lo save disk space. 



FORC64/128 ^ 

£24.99 

POST FREE 

UNIQUE CODE INSPECTOR FEATURE 

D Slop the Acton with die button and roped 
the whole program irckxlng al the VIC and SID 
regulars tic. 

PLUS 1PUW BOUT M FAST LOADER CARTRIDGE | 
Action reptay s actuafly two cortndgra in one. 
At the fie* of a snitch you have a loader 
cartridge than Ml load your normal speed 
software 56 limes faster. 



EVEN THE LATEST HEAVILY 
PROTECTED SOFTWARE 

In our most recent tests we could not tind any 
memory resident game thai couM not be 
backed up, 

MK 1 Action Replays can be /j?J?* 
upgraded lor / jr.f& . 

£8.50 SEND NOW!! 



IT'S 
HERE. . 



AMERICA'S BEST SELLING DISK BACKUP SYSTEM 
NOW AVAILABLE IN THE UK! 
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FOR THE COMMODORE 64/128 

A MUL TI-MODUL ESYS TEM ALL ON ONE DISK 

FAST HACK'EM IS QUITE SIMPLY THE 
BEST DISK COPYING SYSTEM AVAILABLE, 
ANYWHERE AT ANY PRICE. 




SINGLE 1541 MODULE 



MM TO 
US' fUUT 
MUU 
MM 

BECAUSE FAST HACK'EM IS PR0OUCED IN 
THE US. IT WILL ALWAYS BE ON TOP OF 
THE LATEST PROTECTION TECHNIQUES. 
SINCE MANY OF OUR LATEST PR OGAMS 
APPLAflEO IN THE U.S. MANY MONTHS AGO. 



SINGLE T571 DRIVE 164 OR 128 MODE) 

• .Y- -ii ■ < In wi -«.-■ 

• acu a> mn tan m * on • n • 11 Hmt 



DEALER ENQUIRIES 
WELCOME 




USUALLY SAME DAY 
DESPATCH ON ALL ORDERS 

SttOCHfQUlSi P O't TO 
UNITS bV9 
FENTON INDUSTRIAL ESTATE. 
DEWSBURY ROAD.fenton. 
STOKE ON TRENT TEL: 0782 273815 
FAX: 10782) 264510 



2* HP. CREDIT 
CAHD IINE 



TWIN 1541 DRIVES MODULE 
•HffCfi • " ■ '* -™ •* 

1541 PARAMETERS MODULE 

r* ■ k « u >■ *a « « mm IW m« «■ m m * -Mmm bn" — ■ 
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HOW ABOUT HACKERPAK?? 
^7ACTI0NREPLAY + FASTHACK'EM0NLY £39.99 

[2j super snooper - disk mate only £20.99 

[J] HACKERPACK1 +20NLY £58.00 
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Eric Doyle looks at some 
new utilities from Canada — 
courtesy of Ariolasoft. 



I'VE HAD AN INCOMPATABILITY PROB- 
lem between my 64 and printer for the 
past three or four years. The 64 works 
happily to its 40-column screen but my 
printer produces 80 column printouts. 

My wordprocessor is my bread and 
butter, and each month I face the same 
problem of formatting my artful prose 
into an intelligible document by 
switching from a 40-column composing 
screen to the double sized output screen 
and then scrolling back and forth 
'windowing' my way around the pages. 
Then I have to turn back to my 
(de)composing screen to make any 
changes. I often think how nice it would 
be to havean80-column screen and avoid 
this daily chore. 

Of course there are ways around this 
problem such as using the Tasword 
wordpro which redefines characters to 
force a pseudo 80-column screen on to 
the normal Commodore screen but I also 
need a jumbo-sized database and spread- 
sheet screen. 

After obtaining a copy of the excellent 
PaperClip wordpro and Consultant 
database, I noticed that the originating 
company. Batteries Included of Canada, 
had many other superb products. This fact 
has not escaped the ever watchful talent 
scouts of Ariolasoft and the result is the 
appearance of the B1-80 adaptor in the 
Ariolasoft catalogue. 

Used with the 1701 and 1702 Commo- 
dore monitors, this 80-column adaptor 
slots in a 6545 video processor and Basic 
v4.0 Disk Operating System into 8K of 
memory from $8000 to $9FFF. Existing 
software has to be adapted to fit the 80- 
column format and skirt around the 
essential screen operating system. As far 
as I can see this means using Batteries 
Included products at the moment but 
that's probably a plus if you haven't 
already shelled out for a wordprocessor. 

Installation is simplicity itself. Pop the 
unit into the cartridge port and connect 
the monitor using easy-to-follow instruc- 
tions and supplied adaptor leads. In a 
matter of minutes your 64 is ready for 
crystal-clear, 80-column, monochrome 
working. 

One major advantage over the 64's 
big, little sister is that switching from 40 to 
80, and back again, is achieved by a SYS 
command thus avoiding the hoohah 
normally associated with the 128's 
composite/RGB outputs. Using the SYS 
within a program is permissable but 
although I had no problems in switching 
in the 6545 processor and operating 
system without clearing its associated 
screen RAM, going in the opposite 
direction always resulted in a blank 40- 
column screen. 

I found no real problem in using either 
PaperClip or The Consultant on the wide 
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screen even though I was not using either 
of the standard Commodore monitors. 
Trying it on the CBM 1701 the picture 
appeared even sharper. 

Another problem I have with my 
printer is the self-imposed one of linking a 
Centronics machine to my 64 in 
preference to the descenderless Com- 
modore models. To get a good listing to 
print in PETSCII code on an ASCII printer 
requires an adaptor. Once more the 
Ariolasoft/Batteries Included link-up 
rushes to the rescue with Bl Interface. 

The attachment is a little messy 
because the unit attaches to the serial port 
and taps a power supply from the cassette 
port which means that the printer adaptor 
dangles off the back of my computer by 
two leads. A third lead then trails off to my 
printer. This is made even worse because I 
also use a disk drive on the serial port, so 
the lead to the adaptor has to stretch 
across to the daisy-chaining output from 
my 1541 to allow the disk drive to be 
linked into the system. Aesthetically this is 
unpleasing but it is a common problem 
with most similar adaptors so you just 
have to get used to the idea or do as I do. 
By raising the computer on wooden 
wedges you can tuck the unit under the 
body of the 64 and out of sight. 



Cassette-based system users may be 
throwing their hands up in horror at the 
thought of sacrificing their cassette port 
for a mere power tap. I'm pleased to say 
that the back of the plug has a duplicate 
cassette connector so that both units can 
be used in tandem with no ill effects. 

Once installed a few switches have to 
be set according to the type of printer on 
the other end. You can opt for the usual 
device number four or select five if 
another printer, such as a daisywheel, is 
linked into the system. A second switch 
controls the PETSCII/ASCll converter 
which I'll explain in a minute. The third 
switch acts as a CAPS lock and the final 
switch will add line feeds for those 
printers which fail to recognise 'return' 
commands. 

The converter switch does not actually 
send out the various graphic symbols of 
the PETSCI I code but converts these to the 
kind of abbreviations which are found in 
the Basic listings in Your Commodore. For 
example, the reversed Q which, 
symbolises a cursor down, CHR${17), will 
appear as DWN in brackets. This has two 
advantages, the adaptor will work on a 
wider range of ASCII compatible printers 
and the listings produced are clear and 



unambiguous. Some of ihe abbreviations 
could be belter but you get used to what 
you're givenl 

Gathering dust in a cupboard, I have a 
4040 dual disk-drive which would simplify 
disk backup procedures. OK, I can 
struggle along with two 1541s but I need a 
special program which always means 
slowing down the duplication process. 
The v4.0 DOS has useful commands like 
BACKUP which can only work on the 
older dual systems because all 1541s have 
a drive number of zero and these 
commands work on drives with number 
zero and one. Hence the insistence on 
using a drive number with disk commands 
on the 1541 when this is rarely necessary 
because the default value is zero. More a 
case of syntactic good practice than 
necessity. 

Off the hobby horse and back to the 



the lead can be left in place, even when 
the interface is removed. Apart from this 
increased flexibility to your system you 
also get v4.0 DOS to enable you to use it to 
best advantage. 

Before I leave the new Ariolasoft range 
I would just like to give a plug for the 
aforementioned software packages 
which, for my money, give the best value 
available. 

PaperClip is available for 40-column 
C64s and 80-cotumn C64s and C128s, 
allowing printouts up to 250 columns 
wide. All three versions appear on the 
same disk so no upgrading problems 
there. A dongle to plug into your 
joystick port comes with each pack sold 
which at least means that you can back up 
your disk easily. 

What you get for your money is a 
wordprocessor which approaches perfec- 



the production of form letters and assoc- 
iated address files is a boon to mailshots. 
For the uninitiated, a form letter is one in 
which the text remains the same but 
names, addresses and any other 
nominated details are read in from a file to 
customise or personalise what would 
otherwise be a general circular. 

Other wordpros look at text blocks as 
page width chunks but PaperClip can 
select vertical sections of any width so 
that tables of figures can easily be moved 
or transposed with the minimum of fuss. 
The columns can even be sorted into 
alphabetical or numerical order without 
leaving the program! 

Adding to this full printer control, the 
ability to pause to change a daisywheel 
with a screen message to say which one, 
the ability to produce linked, or global, 
files and you have a very useful tool rather 
than a glorified typewriter. 




review. The third Bl product is called 
BusCard II and it allows the cartridge port 
to interface with Centronics or IEEE-488 
equipment. Earlier CBM machines relied 
heavily on the IEEE connection and many 
bargains can still be found in secondhand 
outlets. The interface has three outputs; 
the normal cartridge port connector, a 
parallel output and the IEEE Bus. System 
conformation is determined by a bank of 
eight switches allowing communication 
with a total of seven devices numbered 
four to 10. 

Connection of the BusCard 
necessitates delving into the innards of 
the 64 to find the R44 resistor to which a 
clip is connected. Although the 
instructions go out of their way to 
describe accurately where the 
connection point is, the words fail to hit 
the mark. Terms such as 'right' and 
'bottom' are subjective and rely upon 
your viewpoint and conception of these 
terms. In their unending quest for clarity, 
Bl include two unambiguous 
photographs to clarify any doubt that the 
verbal description may leave. Nice try but 
the important area of these photos is so 
dense that any detail is lost in a black blur. 

Once the connection has been made 



tion even though by state-of-the-art 
standards a few improvements could be 
made. 

For example, pop-up menus and 
attention to irritating features would help. 
This includes the fact that pressing the 
'return' key halfway along a line erases the 
rest of that line. Normally this is 
something you can get used to but after a 
long night it can have disastrous results. 
Here speaks the voice of experience! 
Early one morning while writing another 
gem for Your Commodore {editor please 
note my plea for overtime!), I decided to 
amend an earlier piece of text which I had 
written. Next morning, or later that day, I 
discovered that I'd fallen asleep at the 
keyboard, my hand had rested on the 
'return' key and effectively erased a 
substantial portion of text. Luckily, I'd 
saved to disk recently so no major harm 
was done but 1 couldn't help wondering 
'What if?'. 

Apart from all of the usual facilities 
such as search and replace, text block 
movement, appending filesand so on, the 
program has many extra facilities which 
raises it way above the rest. The ability to 
define commonly used phrases as a 
variable can save a lot of typing time and 



The Consultant is perhaps not as 
revolutionary but its main advantage is 
that it is very easy to build up a database 
from scratch. User friendliness is not 
something I associate with this branch of 
file management but I have no complaints 
with either the 'base development or the 
report creation systems in this package. 

Multipage records add to the flexi- 
bility of information storage and retrieval. 
Once your base is established, you can 
even produce a file suitable for form letter 
creation for use with PaperClip. 

One area I've not covered with any of 
these products is the one of cost. Really it 
all depends on what you want from your 
system. For the home-user Paperclip's 
facilities would lie dormant and 80- 
columns would be an expanse which 
could be avoided. For the professional or 
serious user it's all a matter of need. One 
thing I will say is that any of the products 
are worth examining but the peripheral 
interfaces are in a highly competitive 
market where costs and facilities can vary 
widely. 

My only regret is that I now have to 
pack everything away and return it. Hope 
the Editor's got a crowbar to release my 
grip on these goodies. 



COMPETITION 



Your chance to win a solid 
gold Trivial Pursuit board 



wm 



game. 



So you think you're clever? You're a real 
whizz when it comes to general 
knowledge? Now's your chance to 
prove it with Domark's Golden Trivia 
Challenge. 

A number of magazines are printing 
the challenge and the winner from each 
magazine will be invited to London - all 
expenses paid - to take part in the Grand 
Final with a chance to win a unique solid 
gold version of Trivial pursuii, said to be 
worth in the region of £10,000. 

The Competition 

So what do you have to do in order to 
stand a chance of winning this superb 
prize? 

Take a look at the entry form printed 
on this page and answer each of the six 
questions - one from each of the 
standard Trivial Pursuit categories. 

The winner and four runners-up in 
our competition will each receive a copy 
of the new Genus tt edition of Trivial 
Pursuit - the board game. 

The further 10 runners up will 
receive a pack of Trivial Pursuit After 
Dinner chocolate mints. 

The top prize winner will be invited 
to London to takepartinthe Grand Final 
against the winners from other 
magazines who are taking part. The 
prize in the Grand Final is the Solid Gold 
Trivial Pursuit set. 

The winner wilt be the first of the five 
correct entries picked out of a hat on 
Friday 26 October 1986. 

The Rules 

All offices must arrive at the Your 
Commodore office not later than first 
post on Friday 26 October 1986. 

All entries must be on the original 
form. Photocopies will NOT be 
accepted. 

On the back of your envelope you 
should write the number of each of your 
question with your answer beside it. 

Entries will not be accepted from 
employees of Argus Specialist Publi- 
cations, Domark and Alabaster 
Passmore and Sons. This restriction also 
applies to agencies of the company and 
employee's families. 

The editor's decision is final and no 
correspondence will be entered into. 



TRIVIAL PURSUIT COMPETITION 
ENTRY COUPON 

Please answer the following questions: 

1. Geography 

In which US state is Silicon Valley? 



2. History 

What was the name of the calculator 
invented by Charles Babbage? 



3. Art and Literature 

Who was the author of the Hobbit? 



4. Sport and Leisure 

Name three sportsmen whose names 
have been used In the titles of 
Commodore games. 



Entertainment 

Which artist recorded the hit song 
from the film Ghostbusters? 



6. Science and Nature 

What is the decimal equivalent of 
the binary number 11001010? 



Please complete the following: 



Name . . 
Address 



Post Code 



Tel No: 



Please send your entries to: Trivial 
Pursuit Competition, Your Commodore, 1 
Golden Square, London W1R 3AB. Closing 
date: Thursday 23 October 1986. 



Maintenance, Service, Support . T raining, 
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A/f/SA 
SPECIAL OPEN DAY OFFER 

H ELD FOR CURRENT MONTH ONL Y 

System II £1600.00 

System I £1450.00 

Prices inc VAT 
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1SG3 Wml 
Hardvare 

C128D + Monitor 
+ MPS lOOO 
NLQ Printer 



Softvare 

Superscript 
Superbase 
Accounts 



C64 Compendium 1 89.00 

CI 28 D inc. disk drive 489.00 

CI 28 D inc. d/d, Monitor.. 585.00 

1541 S/S disk drive 1 69.00 

1571 D/S disk drive 265.00 

KlSffiattCQfT 1 © 

1901 Colour Monitor 285.00 

1900 80 Column 145.00 

Green/Amber Screens 95.00 

Cable for above inc sound.. .1 0.00 
CI 28 40/80 cable 14.95 

DPS1101 Daisy Wheel.. 295.00 
MPS1000 NLQ inc.T/F ..269.00 



Superbase 64. .59.00 
Superbase 128 79.001 



Superscript 64. .49.00 
S/Script 128. ...74 .00 

S/Script + S/Base 64.. ..99.00 
S/Script + S/Base 128.. 139.00 



[Comprint interface .61 .99 
Miracle modem — 1 13.25 



Ibek interface. 69.00] 
CBM modem.... 75. 00 

69.90 
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OM(lrM§®MI0e Computer Centres 

48 Junction Rd Archway London N19 5RD 
238 Muswell Hill Broadvay London N10 3SH 



AH prices include VAT .Payment by Access, 
Visa, Bankers Draft, Building Society Cheques. 
Sorrg cheques n,,d at l,ast 5 digs clearance. 
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NEW LOW PRICES 



Now you can acquire and perfect 
valuable keyboard skills in the 
comfort ol your own home with 
Supertype. Supertype is not just a 
typing tutor, but a professional 
keyboard trainer. Supertype will 
leach you and your family how to 
type in a way which can be 
applied to any keyboard, without 
expensive typing classes or travel. 
Go from lap-lap to type-type with 
Supertype! 



Commodore 64 tape 
Commodore 64, 
Atari XL/XE disk 



£14.95 
£15.95 
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SUPERBASE STARTER 

A simplified version of the world's 
top Commodore database, 
Superbase Starter is the ideal 
system for orderly filing. Its easy 
to use menus and clear manual 
make il instantly useful. Run your 
business, occupation or hobby 
efficiently. You can design new 
record layouts, then enter or 
retrieve your information in any 
order. You can match data in one 
or more fields, then display or print 
the information selected as you 
want it Includes a powerful label 
pnnling program. 

Commodore 64 disk 

NOW ONLY £19.95! 
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Super Diskdoc is the ultimate 
Commodore disk utility program, 
and the best protection there is for 
your valuable data. Zoom in on 
the bytes on your disk, interpret 
Ihem in hex, ascil or plain English, 
make any changes you want, then 
replace them. The benefit of 
Super Diskdoc is the extra 
security it brings you. You know 
that in the event of an accident to 
your data, you have the best tool 
available to repair the damage. 



^fTWJfr THE AMIGA 
*4iS**^ SYSTEM: 
AN INTRODUCTION 

Your first book for the amazing 
AMIGA! The Commodore Amiga 
is already a legend, and if you're 
at all curious about it, Bill Donald's 
book can give you some solid 
answers. Packed with practical 
tips for the user, The Amiga 
System: An Introduction is also a 
mine of technical information. 
Whether you are already an 
Amiga owner or simply 
considering the potential of the 
machine, this book is certain to 
become a valued addition to your 
computing library. 



Commodore disk 



£19.95 



200 pages 



£9.95 



Available from your local 
dealer or directly from 
Precision Software on 

01-330 7166 



Precision Sollwa-eLld 
6 Park Terrace 
Worcester Park 
Surrey KT4 7JZ 
Telex 8955021 Precis G 



MICRO FILE 




|Careth Thomas 



updates Microfile 64 



THE MICROFILE 64 PROG- 
ram published in the June '86 
issue of Your Commodore 
did not have a primer option 
since I had no access lo a 
Commodore printer. 

After publication I did 
manage to gain access to an 
MPS 801, albeit for an 
evening, and was able to add 
the necessary programming. 

The program will print 
from any record to any 
record, pressing RETURN 
when prompted to enter 
these records will cause the 
whole file to be printed. 
Entering -1 will exit back to 
the main menu. 

A title may also be given to 
the printout, eg. date and (he 



printing can be stopped by 
pressing V. 

All alterations and new 
lines are displayed in Figure 1. 
Line 3526 allows you to print 
records from the latest search 
by pressing 'p' on ihe search 
screen. 

Corrections 

As well as this routine a 
number of errors has also be 
found since publication, 
Figure 2 lists all the changes 
that need to be made. 

A couple of addresses 
were also printed incorrectly 
in the magazine these are: 

1) Interrupt driven routine 
($CA43 - SCAA7) 

2) Input routine (SCAA5 - 
SCB45) 

This should clear up any 
problems that you may be 
having with the program. 



figure 2 



corrections to main peogram 



3625 gosub 9800:printtab(5) M fupa» 
» C r vson, spc » sn ] o data f oundtspc, rv 
soffl* *" : is=0 : gosub 3900 
3798 if s*=mid* (a* ( si , g> , s, ln)then 
cp$=cp*+chrS(g) :ps=s 



corrections to format program 

290 if (y/B)-G<0 or(x/8)-3<0 then 
i = i - 1 : goto240 



figure 1 

35 onw+lgosub6000, 100,6100, 1800, 
2500, 3100. 3500, 8000, 4490, 5825 
3505 "[down, right, ye I 1 ow]' E» -ex i t 
'C'-clear 'V'-view 'P'-print (down 
23" 

3526 if s$ = "p"andcp*<: >""then print" 
[clear]":ef=l: gosub 6140) 
Cclearl":ef=l: gosub6l40 
352? if s*=""orlen(s*><3 then 3500 

6105 sr=0:er = 0: sysat , 0, 4: pr int"Ent 
er -1 to exit." for whole file." 

6110 sysat, 8, 7: input"Start record" 
;sr: ifsr=Othensr=l 

6111 ifsr=-lthen return 

6115 i f sr >rc-l thengosub9800: goto61 
30 

6130 sysat, 8, 10: input"End r eco r d " ; 
er : i f er =Othener = rc- 1 

6131 lfer<=-lthen return 

6135 ifer<sr or er > r c- 1 thengosub98 
00: goto6130 

6140 sysat , 1 , 13 : input "Do you wish 

to title pr intout Cy/n/ " ; q* 

6150 i f q» = "n"thent* = "" :uft = "" : goto6 

175 

6160 i f q*<>"y"then 6140 
6170 sysat, 1, 16: input" Enter title" 
; t$ : f oru=lto I en < t* > : u* = u* + " t c T]": 
nex t 

6175 sysat, 8, 19 : pr i nt " pr ess ■ s ' to C 
RVSONJstoptRVSOFF]" : gosub9800 
6180 openl,4,7 

6190 print#l,t*:prxnt#l,u*:print#l 

6195 if ef thenef =0:f or i = 1 to 1 en I cp* ) 
:p=asc(mid$(cp», i, 1) ) : gosub6200 : ne 
xt : goto6197 

6196 forp=srtoer: gosub6200 : nex t 

6197 closel :return 

6200 printHl, "[RVSON] Record "p:pr 
int#l : f ord=0tof d 

6205 printHl," " ; b$ ( 2 , d ) ; " : ";a$( 
d, p) 

6210 getg$:ifg$=» S "thenp=er:d=fd:n 
ext: goto6230 
6215 next:print#l 
6220 printHl, " 

_ _ H 

6230 return 



CREATIVE WORKSHOP SERIES FROM 

^Broderbund Software 




• Turbo Text Commodore 
Super easy to use word processor 

* Turbo Base Commodore 16/ 
Easy to use database 

' Turbo Tape Commodore 16/+4 & C128 

Load and saves 10 times faster. No hardware modifications. 

KING SIZE BUMPER GAMES CASSETTES 

50 games on one tape £9.95 

For the Commodore 16/+ 4, Commodore 64 

MSX , Atari 



Coming Soon Amstrad 


Cassette 


£9.95 


• 


Disk 


£14.95 


Spectrum 


Cassette 


£9.95 


CBM 128 


Disk 


£12.95 









Robiek Lid . Unit 4 Isleworth business Complex St Johns Road Islewotih 
Middx TW76NL Tel 01-8474457 



FILE MASTER 



MAKE THE MOST OF YOUR COMPUTER 

An easy to use database, at an affordable 
price for home or professional users of the 
Commodore 64 and 128 computers (floppy 
disk with 64 and 128 mode). 

Filemaster uses a unique window system in 
the same way as more expensive and 
professional computers. 

No problems with upgrading from 64 to 128 - 
you already have the database, and all the 
64 mode files are fully compatible in the 
128 mode without any changes. 

Comprehensive instructions are in English, 
French and German. 

Integrated word processor and spreadsheet 
coming soon. 

PRICE £29.95 
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Rotate* Ltd Unii 4. Isleworih Business Complex. St Johns Ro*i Estewotih. 
MiddxTW76NL Tel 01-8474457 
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Priiil Shop Prim Shop 



Now with only a few keystrokes, 
you can write, design and print 
your own cards, stationery, flyers 
and banners. Everything you 
produce will look good and be 
one-of-a-kind! It'satl in the 
program: typestyles, border 
designs; background patterns, a 
wide range of pictures and 
symbols, even coloured paper 
and envelopes. Print and frame 
your favourite quotation. Make 
advertising materials, handouts 
and price fists for your business. 
The hardest thing is knowing 
when to stop! 

Commodore 64 disk „ M 

now only £39.95! 
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GRAPHICS LIBRARY 
DISK1 

Bring your ideas to life with the 
Print Shop Graphics Library 
Disks. Disk 1 contains 120 ready- 
to-use graphic designs, including: 

* Holiday: Christmas, Easter and 
other favourite holiday graphics 

* Education: charming children 
and classroom scenes 

* Special Occasions: Birthdays, 
Mother's Day and other special 
days 

* Zodiac Signs, Sports/ Games, 
Animals 

* Creative Patterns and more! 

Commodore 64 disk £24.95 
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I Viiii Shop 

GRAPHICS LIBRARY 
DISK 2 



More ready-to-use graphic 
designs, including: 

* Jobs: at work and around the 
house 

* Hobbies: from camping to 
cooking 

* People: from Sherlock Holmes 
lo the April Fool 

* Places: landmarks the world 
over 

* Travel : by Jet by Irain. by boat 

* Health and more! 



I Villi Shop 

COMPANION 

The Print Shop Companion brings 
extra features and power to Print , 
Shop users. It opens up vast new 
areas of creativity and gives you 
more professional results than 
ever before. The Companion 
features brand new typestyles. 
dozens of creative new borders, a 
custom calendar feature and new 
type and border editors. Best of - 
all, (he Companion has a 
specially-enhanced Graphic 
Editor incorporating the most 
popular features ol dedicated 
drawing packages. 



Commodore 64 disk £24.95 Commodore 64 disk £39.95 



Available from your local 
dealer or directly 'rom 
Precision Software on 

01-330 7166 




Precision Software Ltd. 
6 Park Terrace 
Worcesler Park 
Surrey KTd 7JZ 
Telex 8955021 Precis G 




Steve Carrie answers some 
of your queries about his 
Mach assembler series. 



SINCE THE PUBLICATION OF MY 
Mach Assembler system, several people 
have written into the office reporting 
various bugs. Most of these problems 
have occurred with the MONITOR and 
MACRO sections of the system, the 
ASSEMBLER is so far causing no 
problems. 

Some of the letters I have received, 
have reported problems which have not 
shown up on my version of the system. I 
suspect that (due to the lack of 
checksum error checking on the Basic 
listings) these have been caused by 
mistakes during entry of the program. 

The Monitor 

I'll deal first with the MONITOR. The 
TTY command seems to be causing 
problems (again). It would seem that it 
will not work correctly with disk- 
orientated commands. I'm afraid (hat, 
without a complete rewrite of the 
program, nothing can be done about 
this. TTY will still work with M,R and 
other non-disk commands (and also 
with the D command of the Mach 4 
extension). If you require a listing of 
your source code, I suggest that you exit 
to Basic and simply LOAD and LIST the 
program to the printer since the Mach 1 
editor uses the same area of memory 
and the same format as a normal Basic 
program. 

OK, first the TTY command. Below is 
a reprint of the Mach 5 printer 
alterations which first appeared in the 
April issue of Your Commodore. In 
addition to this, an extra change 



(address $8460) is included to prevent 
the excessive linefeeds during printer 
list. Note that the changes originally 
included for the Assembler are not 
shown here since the assembler 
accesses the disk drive, it will not allow 
the assembly listing to be sent to the 
printer. Make the changes in the order 
shown. 

Use the M function of the 
MONITOR to alter the following: 

8891 should be 04 
889D should be 04 
88A2 should be 04 
8450 should be 4C 
88A4 should be 00 

Next, change the following 
sequence of bytes:' 
address 8E80 20 23 87 AD AF 02 F0 05 EA 
EA 20 AS 8E 60 20 12 87 4C 83 8E 
address 9EA0 20 A8 8E 6C 02 03 00 00 A 2 

04 20 C9 FF A9 04 85 9A 60 
address 89E2 20 80 8E 
address 8A4A 20 8E 8E 
address 88B5 4C AO 8E 
address 887E EA EA 4C A8 BE 

Now save the MONITOR as follows: 

5 MON 8200,8F00 for original version. 
S MON 7D00.8F00 for the extended 
version (Mach 4). 

The Macro 

Now for the MACRO processor. Firstly, 
the save addresses given originally were, 
I think, incorrect. The save option is: 

S MACRO 9000.9C40 

First load and run the MONITOR. 
Now exit to Basic and rerun the original 
Basic listings of the Macro Processor. 

Now the .SER bug can be solved by 
setting the byte at address 98F9 to 60 
(hex). Further improvements can be 



made by setting the following sequence 
of bytes at address 92D6. 



address 92D6 A8 99 40 03 C8 CO DO F8 

Now you can save the Macro 
Processor using the above S command. 

This should correct the MACRO 
problems. 

Some of the letters received asked 
specific questions and the section that 
follows attempts to answer them. 

The MONITOR DIR command will 
list the directory of any 1541/1570 
formatted disk (unprotected), 

The HEX and DEC commands were 
originally included to allow the user to 
enter the display data in either HEX or 
DEC format. Both should work the same 
(apart from the said formats) and return 
to the > prompt. 

Some printing errors did occur in I he 
original series of articles (like missing tt 
off >/<). 

The M command will display only 
eight byte values per line in HEX or DEC 
mode. 

EPROMing this series of programs 
would probably require a rewrite and 
since a better version has now been 
written I doubt it would be a good idea. 

I don't think that the legendary bug 
in the early 64 ROM will affect the 
system. 

I think I've covered just about 
everything, however if anyone has any 
further problems with this system, then 
write to: Steve Carrie, 33 Elm Hill, 
Arbroath, Tayside, Scotland DD1 4ES. 

I would like to thank everyone who 
wrote to me: W Reynolds, Strathfoyle, 
County Londonderry; G Roberts, 
Buckley, Clwyd; T Chivers, Ely 
Cambridgeshire; R Rice, Romford, 
Essex; Yuan Fuat Chin, Kingsford. NSW 
Australia; R Parr, Portsmouth: D Brown, 
Kilmarnock, Ayrshire and Jim Wiseman, 
Darlington, County Durham. 
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TOP QUALITY PRODUCTIVITY 
• . SOFTWARE FROM 

Precision Software 



C\ 



commodore 




Despite Ihe Commodore t?BO price rises, you'll find our prices are still 
tun heeneall And there are plenty of software bargains lor you below, 
with soma of our prices at an all lima low. VlzsWrlia Classic Is still our 
No, I bast sallar. so wa'ra holding our special offer open a little longer! 



I Commodore fUDcompuM' €484 at H 190IC monitor 40/ao colour £279. »* 

■ t20D plus 1900M monitor £579 « ■ 1 BOOM moniloi 40/BO mono £139« 

■ Commodore 121 Compendium £279 nt ■ MPS tfJOO NLQ prinlor £269* s 

■ Commodore 1571 disk drtvo £254 » B OPS 1 101 Daisy Wheel printer £279»t 

■ 12BO Business Syalam (12BD • 1900M • MPS 1000 • Mlcroclerk) £874 ti 

1 year guarantee on all Commodore products. Prices subject lo avalabilrty. VAT Included. 
Plus'.o a dd 15 lor div.ynry (3-day) or £10 Ipr Datapost overnight. 



NtaaWrlle Claaale 131 Is a much enhanced successor to the 
bost-solkng VtiaWrllo B4, which THE TIMES leatured In three 
articles, calling It 'a creative writer's dream!' VtiaWrtta Classic 
i3 certainly the best wordprocessor we've yet soon on any 
computer, ever! Wrmon apeaafly lor the 128, VlzaWrlta Classic 
makes maximum use of the speed, memory and 80-cohjmn 
display, showing your document exactly as 11 will be printed... 
.vih a 30.000 word cfck dctonary. massive S5K te*t area. proportional printer support 
plus bullt-ln NLQ fonU for CBM/Epson typo pnntors. easy-to-use 'pull-down' menus, 
full function calculator, 'newspaper style' coajmns, mall merge... and much, much morel 

FANTASTIC SUMMER SAVINGS ON ALL VIZA PRODUCTS! 




■ VluWrlte 'Classic' 12S 




C7&H 


■ VlzaStar 120 


l)HS 


£96 « 


■ VliaWrlte 64 'Professional' 




£49..s 


■ VluSIar *4 XLB 


■Ml 


£76.s 


■ VlzaWrlta 14 (cartridge) 


■>** 


£69.i 


■ VlzaSlar 64 XL4 


r**S- 


£66»» 











VIZASTAR 




The Information processor .. spreadsheet, database and graphics 
Ihe most powerful inioqratod system yet lor the Commodore 1201 
The latest design techniques proWJo the ultimate In ease-ot-use 
with el the eophrsacatlon ol a fully Integrated product.. VUaStar'a 
advanced spreadahool Includes high speed maths lormulae. date 
functions, loolcup tables, enormous 60K worksheet (1000 by 64), 
prog^errvnability, windows, cell protection, fast search and sort, tod editing, word processor 
merge, variable column widths... PLUS a buit-tn database wilfi split-second access, up to 
■K record sin, 8 screens per record, unlimrted Me sue, 16 ties per database, full support 
lor dale o-potDng. repertinn serf ^"eciicn PLUS displayed or printed hl-res graphics, 
automatically scaled, with 2-0, 3-D, bar A line graphs, colour pie charts... and much morel 



Turn your Commodore computer into a professional data 
management system, wilh SuperBase the most powerful 
database over produced k»i B-bit computet 5 1 SuperBase 
has everything you need, whether you're beginner or export., 
menu-driven and program control, calculator and calendar Hi Fictions, 
easy access lo word processor or data files, sorting and searching, superlasl 
data retrieval, fully dolinablu report and screen tormata... Superbase la essential II you 
want the moat Irom your computer! Supplied with eacolient tutorial and reference manual. 




BEST EVER SUPERBASE PRICES! 



■ SuperBase 64 ft Plus/4 

■ SuperBase 126 



.jm £44 « 
£64 « 



SuperBase Starter 64 
SuperBase: The Book 



*>e« £ 19.es 
£11.61 



Tricks & Tips for the 128 

A 300 -page treasure chest of easy-to-use 
practical techniques for your C 1 21 ... packed 
with ready-lc-enter BASIC and Assembler 
I stings, carefully eiplalned, and full of useful 
Ideas for you lo Iryl You'll soe how lo run 
64 programs ai 128 apeed, how lo work with 
graphlca and multiple screens.- You'll see 
how 10 alter the character sat, prinl or dioplay 
banner titles, add niira function keys, 
protect and restore your programs, redefine 
the keyboard, add new Basle commands 
and much more... all lor only £12.951 



The Anatomy of the 1 28 

With nearly 500 In formation -pa eked pages, 
this Is THE book lo gel about your new 
Commodore 12fl„. the Insider's guide 
to Ihe secrets of this powerful computer I 

Fully documented ROM bsDngs ol both Basic 
and the Ker noj... memory maps... zero-page 
Ulinos... ports. Interrupts, boot routines... 
SID. VIC. ?oo&eo-coiurrn chips... memory 
management... assembly code .. enlarging 
the screen ... 640 ■ 200 graphics... aD this 
and much more lor only £12.951 
(Abo ol £12.95. The Analomy of the 1571) 



SELECTED SOFTWARE FOR YOUR COMMODORE 128 



Superscript 136 The inlelligont word processor lot your 128 

Script 12* As Superscript i?fl. without the speflor 

Sage Accounts Includes Satos. Purchase & Nomina) Lodgers 

Sage Accounts Plus As above, plus Invoicing & Slock records 

Sage Payroll Handles el UK tax codes and Nl tables 

MlcroClerk 121 All -In- one business system Irom Commodore 

PetSpeed 128 The Basic 128 compoer. from Owtord 

Oxford Pascal 136 The delnrlive Pascal lor the 128 

UBParallel Interface Interlace lor Cenir ones/Parallel typo printers 

12r>mS232 Interface RS?32 Sonal pnnler interlace 

1201EEE Interface Run IEEE disks & prinifjrg from your 1281 

Matrix 121 Run G4 programs on your 138 - in 12B model 



LiJ-f* f.67.95 
49.95 
99.95 
99.9S 
G9.9S 
99. DS 
44.95 
44.95 
29.95 
29.95 
79.95 
49 95 
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MORE SOFTWARE BARGAINS FOR YOUR COMMODORE Gd 



Superscript 64 

5 up or Type 64 

SuperType 64 (tape) 
Print Shop 64 
Simon's Basic 64 
PetSpeed 64 
Oxford Pascal 64 
Oxford Pascal 64 (tspo) 
JatPack 64 (tope) 
Pracllcalc II 
Master 64 



The intelligent wor coprocessor lor your 64 

Prolesstonal touch -typing keyboard Vomer 

Touch -typing Vainer as above, on tape 

Be your own printer . publisher and edilorl 

Programmers cartridge from Cornmodore 

The standard 64 Basic compiler Irom Oxford 

The complete JAW Pascal lor your 64 

Pascal lor 64 tape users 

Basic 64 compiler lor tape users 

HaD price slock clearance - only a lew Ion! 

Do-tt-yoursefl database for programmers 




WANT IT TOMORROW??? CALL U S TODAY!!! ON 01-546-7256 

Prices Include VAT and POSTAGE 
and are correct on going to prass. 
Order by post or phone, using 
cheque. Access, BarclayrVIaa or 
postal order. Despatch Is by same 
day 1st CLASS poaL Product data 
available on request or phone for 
advice It In doubL JREF A42) 

LAKESIDE HOUSE, KINGSTON HILL. SURREY, ICT3 70T. TEL 01-546-7256 
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Commodore 1 28 




Superbase is me most powerful 
Database System ever developed 
(or 8 bit computers. Why? 
Because not only can you access 
its commands from menus but you 
can string them together with 
BASIC commands to form your 
own complete programs. 
Superbase can import data from 
and export to other programs via 
sequential files. In addition the C- 
128 version will load together with 
Ihe Superscript word processor to 
create a completely integrated 
office system. 

Commodore 64 disk _ _ _, 

now only £49.95! 

Commodore 128 disk „ 

now only £69.95! 



FttOM THE U»PF Fts rf WORDSTAR 
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Superscript gives you everything 
you need for professional word 
processing in one easy-to-use 
package. Its menu command 
structure puts you immediately at 
ease . with no complicated 
commands to memorise, yet 
Superscript combines business- 
style editing, spell checking, 
calculator, row and column 
arithmetic and full mail merge 
facilities. The phrase glossary 
feature enables you to store whole 
passages of text, or command 
sequences and recall them with a 
single key. 

Commodore 64 disk £49.95 
Commodore 128disk £79.95 




Superbase is recognised as the 
leading database system for. 
Commodore computers, with 
more than 1 00,000 users of 1 0 
national language versions 
worldwide. Now Dr Bruce Hunt 
has produced Ihe first In-depth 
guide to using the Superbase 
system, from first steps through to 
advanced programming 
techniques. The wealth of hints, 
tips and practical examples 
makes Superbase: The Book 
required reading for anyone 
working or contemplating working 
with Superbase. 



194 pages 



£11.95 
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PRACTICALC II 

PractiCalc II combines a last, 
easy-to-leam spreadsheet with 
database and word processing 
functions all in one powerful 
program. Set the width of each 
column individually on a 
spreadsheet up lo 1 00 columns 
wide by 250 rows deep. With 
PractiCalc II you can sort 
information numerically or 
alphabetically, and carry out 
searches through columns or 
rows. Using its built-in word 
processing you can prepare 
impressive financial reports and 
documents with the ulmos! ease. 

Commodore 64. disk -— _ __ 
NOW ONLY £39.95 



Available from your local 
dealer or direcliy from 
Precision Software on 

01-330 7166 




Precision Software Lid 
6 Park Terrace 
Worcester Park 
Surrey KT4 7JZ 
Telex 8955021 Precis G 



YC 10 



David Janda brings you more 



news and views from the 



communications world. 



FIRST OFF, REMEMBER A COUPLE OF 
months ago I previewed the Voyager 7 
modem from Modem House, together 
with the new Mustang cartridge from Y2 
Computing? Well in the preview I 
mentioned that I couldn't get the 
Voyager to auto-answer. It transpired 
that the model they sent me hadn't got 
an auto-answer board in it, neither have 
any Voyager 7s with a serial number less 
than 1200. If you have a Voyager that 
doesn't auto-answer then send it back to 
Modem House says MH's Keith Rose. 
Keith is also at pains to point out that the 
basic price of the Voyager does include 
auto-answer as standard. 

I was to have reviewed Y2 
Computing's Bulletin Board software 
this issue, but the editor (bow) and 
myself haven't managed to get down to 
Y2's HQ. But according to Andy Waller, 
who runs the Soley Sixty Four area on 
Micronet (which has now moved to 
•600110) its very nice indeed. £69 inc. 
VAT and p&p gets you a very compre- 
hensive scrolling type BB package which 
can be used on the 64 or C128 with a 
single disk drive. Andy has managed to 
tweak the package a bit so it operates in 
Viewdata format, and he has set up a BB 
to demonstrate it (0522-689324. 10PM- 
8AM, 1200-75 Viewdata). Y2 also has a 
demonstration board which show off 
the packages features (0923-50161 . 7PM- 
9AM, 1200-75 scrolling). 

Micronet 

The big news this month is all about 
MUD (Multi User Dungeon). Micronet's 
mega-star PR person Peter Probert 
informed me about this new 
development a day before going to 



press. Details are scarce, but here 
are. The game should be up and running 
by the end of July in which case you may 
have already played it ! The game itself is 
called Shades and is based on the 
original Essex MUD. When implemented 
on Micronet it will be open access to all 
Micronet subscribers; there'll be no 
extra subscription charge or anything 
like that. The game will be run on a PDP- 
11, and I am informed that converting it 
to run in Viewdata mode is a major 
achievement. No extra link software will 
be needed to play the game as is the case 
with Compunet MUD, yet there will be 
split-screens with current text displayed 
in Blue, and previous in Cyan. There will 
also be the ability to view past text. 

Two key features make Micronet 
MUD rather interesting - capacity and 
price. Up to 64 people will be able to 
play simultaneously, which is double the 
norm. As far as price is concerned 
Micronet MUD will cost just 99pan hour 
all inclusive! Compared to Compunets 
MUD which costs £1.76 per hour (ex. 
VAT), it would appear that Micronet 
MUD is exceptionally good value for 
money. 

Turbo Chat ('811411) has been 
improved to accommodate the four 
messages per page. It was still in 
development stages at the time of 
writing and is being offered free to users 
whilst on ihe development stage. 

Compunet 

If you are not a subscriber to Compunet 
then why not? I have been informed by 
acting editors MN1, APB1, DM8 and 
PD10, who are the business boys behind 
the HHGTTG area at 149682 that the 
Hitch Hikers Guide To The Galaxy 
directory is the best new dir on 
Compunet. Does this merit a special 
investigation by Communication 
Corner? Is it the best thing next to sliced 
bread? Would it interest Marvin? 
Citizens I haven't got a clue! So why 



but here they don't you find out yourself. 

Now the important stuff is out of the 
way, on with the drivel. 

First, alphanumeric GOTOs. I know I 
have mentioned these before, but now 
they have been in operation for a month 
it's worth commenting on how effective 
they are. Before, to GOTO a particular 
area of interest you had to enter the 
page where the director was. Now areas 
of interest have a name rather than a 
number associated with ihem. Names 
easier to remember and it has 



are 

'opened up' Compunet. GOTO NEWS, 
MEGA, COMMS and so on is so much 
easier! 

Federation II, the multi-user space 
adventure from Compunet is well under 
development. Al Lenton at Compunet 
informed me at the time of writing that 
800 locations had been written so far. No 
specific date has been sel for when it will 
be on line to all but late Autumn was 
mentioned. I have a little more news 
on the Telex fronl. Compunet intends to 
offer Telex facilities around the end of 
August. To the best of my knowledge 
entering a Telex will be as easy as using 
the CN Courier system, and the cost for a 
UK Telex should be around 50p. 

OK, things to look out for on 
Compunet are: GOTO DEMOS, 'a 
whole new art form' as editor Jane put it. 
Music fans must not miss some excellent 
stuff at GOTO WE and Chess fans should 
GOTO CHESS. Finally, GOTO of the 
month as far as I am concerned is the 
ICPUG area. Dave Martin (ID: DM87) 
does a lot of work in this area as well as 
Mega Scene (GOGO MEGA). 

That's all folks! Next month a look at 
the Y2 BB (I hope), a feature on a couple 
of Commodore run BBs plus info on a 
public domain BB system from Canada! 

I can be reached on the following 
systems: Telecom Gold 72:MAG95307, 
Compunel D.JANDA and One-To-One 
13419001. 



-lARDWARE BARGAINS FROM 

Precision Sof tware 



CADPAK 

ForC-64 or C- 128 



^-u-'M\^.d Version! 



CADPAK is a supetD tool lo> computer aiOed design and drawing Using either Ihe 
■eyboarJ or optional NghljMn yow draw directly on lie screen lo create and odilpicturoi. 
drawings, layouts and tendering*— quickly, accurately, creatively r he new ilMnenuun mg 
fcalura allows enact scaled output on yuui designs Cnooso from mo menu options and 
diawon Itie screen al an eiact location uxng our AccuPoinl cursor positioning Unngrnn 
two graphics screens, you can draw LINE'S. BOXes. 
CIRCLES, ELLIPSES*; Ml «tlh aotid colors or 
pa 1 tern j. 'reehand DRAW. COPY MChons ol We 
screen. lOOM-in lo do detailed design on a small 
taction o' Ihe screen. With CADPAK) improved 
ooject editor, you can define and save furniture, 
electron-c Circuitry or machinery as intricate as the 
screen resolution penrnts Hard copy 10 most dot 
matrli printers Perfect for ell your design needs 

For C-64 E34.H 

For C-I2B £14.95 



Lighlpen loplioriiilj 02.95 
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CHARTPAK 

For C-64 or C-128 



CHARTPAK lots you make pr olesnonal Quality Cam last without any time-consuming 
programming Enter, edil, sa»B and recall your data, then interactively build your pie. oaf. 
lino chart o* scatter graph Vou specify scaling, labeling and positioning CHARTPAK 
instantly draw* tt>e chart in any Of B different formats you can change your furmat 
immediately lo draw another chart type Other In* lures include statistical routines lor 
average, standard deviation, least squares and forecasbnu Vou can also use data riom 
spreadsheets such as Murliplan. Calc Result or BuSrcatC CHARTPAK records your final 
results on Commodore I5?5 / MPS-HOI/lSM. Epson, Gemini. Okidata (including 
QKIMATE 10'coiori or C Hoh Prownler dot malm printers 

C-64 version £24,95 
C-126 version £34.95 

The C-64 versions work at 330-30) resolution and the C-128 versions al 600 -MO 
resolution CHAHTPAK screens can be read by CADPAK lo* tuMher enhancement II 
required Boy oofh products and deduct Mm * 

OTHER NEW TITLE5 AVAILABLE 

PERSONAL P0HTFOU0 MANAGER 34.95CQBOL— M 34 95 

CHAHTPiOT |lor 1520 pnntor) 14.»XP£R-64 (E«per1 system) 44.95 
Send SAE lor catalogue ur further details on any product 

AOAMSOFT (Depl YC), Ifl Norwich Avenue. Rochdale. Lanes 0L11 SJZ 
Tel: 0706-524304 (anytime) 



THE OFFICIAL COMMODODORE 128 
PROGRAMMERS REFERENCE GUIDE 



NEW - Just publistied. 
744 pages. Large formal - 7" ■ 9", Plasllc 
Comb binding - ties flat 
9 authors including designers ol C12B 
software, designers of C128 hardware 
package, developer of 80 column chip, 
customiser of CP/M 
Topics include (his and much more - 
Basic 7; machine language monitor mixing 
BASIC and ML 

BASIC 7 comments for graphics, sprites, 
sound and music 

Input and output information - disks, printers, 
RS232, modem, joysticks, mouse, serial bus 
elc. 

CP/M comments, CP/M Bios calls, Z80 map. 
various CP/M disk formats 
Hardware schematics, electrical specifications 
and operating characteristics, p.h 
descriptions, etc. 

Memory management unit, bank switching, 
configuration register, raster interrupts, BO 
column chip programming etc. 




COMMODORE 128 PROGRAMMERS REFERENCE GUIDE E18- 
90 in UK/Europe ISBN D 9507650 5 8. UK distribution by Level Ltd 
(Computer Publications), P.O. Box 438. Hampstead, London 

NW3 1BH. Enquiries 0403-710971 
Also available PROGRAMMING THE COMMODORE 64 (by R. 
West) ISBN 0 950 7650 2 3. 624 page teaching and reference book. 
We've given this book 10 out of 10 - Softpost, Commodore. 

MAIL ORDER FORM 

Send orders and make cheques payable to Level Ltd (Computer 
Publications) Biblios Distribution Ltd, Star Road, Partridge 
Green. Nr. Horsham, W. Sussex. RH13 8LD 

Quantity Title PRICE 
PTOflrajfTimfi reference guide tor lite Commodore 128 
£1890* £200 p&oeach 

Programming the Commodore 64 (R West) C14 90 * 

£1 p&p each 



TO ML 



NAME/OP. GAN IS AT ION 
ADDRESS: 



I J 





UN1PRINT 



This low-cost serial port to 
Centronics parallel printer 
interlace is just what you need lo 
interlace your Commodore 64 to 
an Epson. Canon, Slar Gemini. 
BMC, Panasonic, Smith-Corona. 
Okidata etc. or to a daisy-wheel 
such as Juki, Star Micronics. 
Qume, Diablo, Brother, Silver- 
Reed, elc, Uniprint addresses 
your printer's special features, 
including dot-addressible 
graphics. It converts Commodore 
ascii lo standard ascii, emulates 
Commodore 1 525, and has a fully 
transparent mode. 



PICASSO'S 
REVENGE 



Picasso's Revenge comes 
complete with light pen, powerful 

f-aphic software and print utility, 
njoy hours of fun creating 
computer art and graphics. Simply 
point the pen at the screen and 
add the colour as you go! Draw in 
1 5 different colours using 8 brush 
widths. Choose from 35 textures 
or define your own. Zoom in for 
detailed work. Picasso's Revenge 
is compatible with most popular 
matrix printers and will also print 
colour pictures created with other 
graphics packages. 



Commodore 64 



£29.95 Commodore 64 disk £29.95 



NEW LOW PRICES 





Canon 

PJ-1080A INK- JET 
PRINTER 



If you are looking for a tow-cost 
colour printer to make the most ol 
your painting, drafting or business 
graphics software, then this is the 
one: the advanced design Canon 
PJ-1080A. This superb primer 
utilises the best developments in 
drop-on-demand ink-jet 
technology to provide whisper- 
quiet operation and high- 
resolution colour graphics. Ring 
330 7166 for details of Amiga and 
Atari ST print drivers. 



VAT inclusive, 



NOW ONLY £329! 



commodore 

SFD-1001 
ONE MB FLOPPY DRIVE 

Imagine, over 1 million bytes of 
storage! Plug in your SFD1001 
and your disk directory reveals an 
amazing 4 133 blocks free! This 
drive is ideally suited to large 
database users. The SFD1001 
looks like a 1541 but holds over 
SIX TIMES more data and 
operates via an IEEE interlace 
FOUR TIMES faster. The 
SFD1001 is a single drive version 
of the popular and proven 8250 
drive built by Commodore, so 
reliability is assured. Includes Iree 
utility disk. 

VAT inclusive. __ ___ 

NOW ONLY £249! 

Complete with 

interface/ cable £299! 



Available from your local 
dealer or directly t'om 
Precision Software on 

01-330 7166 



Precision Software Ltd 
6 Park Terrace 
Worcester Park 
Surrey KT4 7JZ 
Te'ex 8955021 Precis G 
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We review the Adventure 
Creator from Incentive 
Software. 



ENTIVES 



AT LONG LAST, YOU HAVE FINISHED 
your masterpiece. The plol is better than 
Lord of the Rings and the problems 
would baffle even Sherlock Holmes. The 
only snag though is that you haven't got 
a clue about programming and it looks 
as if you will never be able to convert 
your ideas from paper to computer. Fear 
not though. Like all the best stories, this 
one has a happy ending. For there over 
the horizon, like a knight on a white 
charger, is the latest utility package from 
Incentive - the Graphic Adventure 
Creator. 

Written originally for the Amstrad 
(when it received rave reviews) the 
package allows you to turn your game 
into a professional looking product with 
quickly drawn pictures to accompany 
your text if you so desire. You can also 
market your product without having to 
pay any licensing fee to the authors 
although they do ask you to give them a 
plug somewhere in the game. Be 
warned though. You will not be able to 
sit down in front of your machine and 
start earning lots of money just like that, 
there is an awful lot of preparation to be 
done first. 

The main program - the creator itself 
- consists of a menu of various options 
available to you. From here you can 
define lists of words that will be "under- 
stood" by the program, save and load 
files, draw pictures and describe your 
locations etc. Before you start doing any 
of this, it is advisable to have a labelled 
map of your story complete with notes 
about the location of objects and details 
of the various problems to be solved in 
the game. The reason for this is nothing 
more sinister than that the logic behind 
creating an adventure is so complex, you 
simply will not be able to remember it 
all. 

I found that it was easiest if I started 
off by entering all my location descrip- 
tions. This gave me a handy framework 
to use when I started moving objects 
about and playing about with logic 
conditions. Each location is called a 
room although it can be anything that 
you want from a planet to a matchbox. 
Descriptions can be up to 250 characters 
long which seems more than adequate 



as at this stage you have not yet des- 
cribed the exits or objects present. You 
are prompted in turn for the room 
number, its description, exits and 
picture associated with it (if any). You 
can also have as many rooms as you want 
up to a maximum of 9999. The only thing 
that holds you back is lack of memory 
and it is up to you to balance the size of 
the game against the amount of detail 
you require. You start off with just over 
23K to play with although there is a fair 
bit of data compression done by the 
program. 



the same thing and so you create verb 
number 20 three times over, one for 
each of the synonyms. 

Any messages that you want to 
appear in the text are similarly created. 
Nouns and objects are treated slightly 
differently though. A list of nouns is 
created as before but any variation in the 
form of a particular noun has to go on to 
the objects list. For example, assume that 
you want a bucket in your game so you 
define the noun bucket. In the object 
list, you then further define this as a 
bucket of water and an empty bucket - 




ft Moat to the East surrounds 
fortress of titanic proportion 
tunnel fro« which you cane is north 
and you can see a large door beyond 
the lowered drawbridge. You can also 
see a dead rat 

Ahat now?. . m .'r : '"'i!^^^^H^^^I 



You should nowthink about creating 
lists of verbs and nouns that the 
program will understand. It is worth 
while loading the "Quick Start" file at 
this stage as it contains lists of the most 
commonly used words as well as some 
essentially system messages that must be 
included in the game. These can be 
edited as you see fit although you must 
keep the meanings the same. This allows 
you to give your games a more personal 
touch - they won't keep coming up with 
the same messages as everybody else 
who has used GAC. Your list of verbs is 
simply entered. Assign each new word a 
unique number and that is all there is to 
it. If several words have the same 
meaning, then you give them all the 
same number. For example, you might 
want "kill", "attack" and "hit" to mean 



the two forms that the bucket will take 
within the game. Objects have to be 
given the room number in which they 
appear. 

Any object which has not yet put in 
an appearance or is to be removed from 
the game is assigned to room zero, a 
mythical location controlled by the 
program. To continue our example, you 
can set up the bucket of water in room 1 
and the empty bucket in room zero. 
Then when the player empties the 
bucket, you simply get the program to 
swap the objects so that the empty 
bucket is now in room 1 and the bucket 
of water removed to room zero. Objects 
can also be assigned a weight or cost if 
you want to include those particular 
features in your game. 

The program features a 785 word 




vou f and yoursej * 
turbulent streaw ba 
base of "the Mountai 
tossed by a stoYMSi* 
M a dark cave erttr 
art old oil lawp 



vocabulary wilh several advanced 
features. These include the ability to 
understand "it" - as in "take the book 
and burn it" - as well as distinguishing 
every single word and not just the first 
four letters as in most similar programs. 
The parser can also cope with adverbs 
(open the chest carefully) and adjectives 
(get the iron key). 

Once you have described all your 
words and rooms (and it is really very 
simple to do so once you have got the 
hang of it) you are ready to get involved 
in the nitty gritty of designing your 
adventure, namely putting in the logic. 
This is done by establishing a set of 
conditions and at first appearance, looks 
extremely daunting. It still looks that 
way at second and third appearance so 
take the time to sit down and re-read the 
instruction manual very carefully. The 
conditions are structured into three tiers 
- high priority, local and low priority. 
High priority involves things like 
whether you are dead and this is 
checked before the player inputs his 
command. Local conditions apply to the 
room that the player is in and might 
include things such as is the fire lit or is 
he carrying the key. Finally low priority 
conditions include general items such as 
inventory and score. 

The conditions appear as a series of 
mnemonics and refer to specific verbs 
and nouns, controlled by the rules of 
logic. A typical entry might be "IF )VERB 
20 AND NOUN 15) MESS 35 WAIT END". 
This would translate as:- If you type 
empty bucket, then print "the fire 
splutters and goes out" and then wait for 
the next input. Note that before you do 
this, you would have to check that the 
player was carrying the bucket, that it 
was full and that there was a lit fire in the 
room. You can begin to see why the 
conditions look daunting! 

The format for the entries is 
(CONDITION) (ACTION) or (IF..) 
(THEN DO...) There are 256 markers 
that can be set. These are used for 



information that can be in either of two 
states. For example, a door can be 
locked or unlocked, a guard can be 
asleep or awake. Similarly, you can use 
various counters. You might have 
ingested poison and must find a cure 
within 10 moves. When you test your 
adventure, you can obtain a list of 
markers and counters, showing their 
current states, a useful aid to debugging. 

Of course, a vital part of any graphic 



special effect such as a crystal bridge 
appearing over the chasm when you 
wave the wand. Most of the picture 
would remain the same and you just 
need to superimpose the bridge. 

You are allowed up to four colours in 
each picture although you can obtain 
more by a judicious use of the shade 
command which produces a stippling 
effect using one or two ink colours. You 
can create ellipses and rectangles, draw 
lines and dots as well as creating mirror 
images of your picture. Mistakes are 
easily rectified and you can remove as 
many of your previous graphic 
commands as you want. Speed is very 
important in graphic adventures - there 
is nothing worse than waiting ages for a 
picture to draw itself. GAC scores with a 
very efficient fill routine. Some irregular 
shapes may need more than one fill 
command but you are given hints as to 
how to make the most efficient use of 
this routine. 

I found GAC to be a very simple 
product to use. You are prompted for 
most of your inputs and can always 
return easily to the main menu if you 
make a mistake. The use of logic takes 
some getting used to, not because it is 
very difficult but because there are so 
many things that you must think about 
and reset. You can guarantee that you 
will miss something glaringly obvious. It 
is also very easy to miss or ignore your 
own faults, so when you think that you 
have finished, get several friends to try 




Inside the mountain 
There is a patch of 
Mest and di* tunnels 
South and to the tas 
What now?. . . 



it is very gloony. 
sunlight to the 
wind away to the 
t . 



adventure creator is ability to draw 
pictures. Certainly, the examples 
included in the small sample game areof 
a very high quality and are drawn very 
quickly. This knowledge of what can be 
produced is very reassuring to someone 
like myself with not an ounce of artistic 
skill and I found that like the rest of the 
package, this part of it was very simple to 
use. Each picture is assigned a number 
and two pictures can be merged if you 
run out of memory or want to show a 



your game out for you land have a go at 
inputting as many daft entries as you can 
think of in order to see if your game is 
properly error trapped. My one slight 
criticism of the product is that the 
instruction manual could have been 
better presented but apart from that, I 
can thoroughly recommend GAC as 
a useful tool for all budding Tolkiens. 

The Graphic Adventure Creator is 
available from Incentive Software 
Ltd at £22.95 cassette and £27.96 disk. 
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Neil Day with news for Club 128 members. 



TRYING TO KEEP YOUR COMMODORE 
readers up to dale with comings and 
going in the Club 12B part of Compunel 
is like trying to take dictation on to 
marble slabs with a chisel. Things move 
very fast on the electronic networks and 
it can be a bit hard (o keep up. Upload 
times are often fairly short, and 
interesting items are added each day. So 
in this monthly diary you'll find 
references to directories that should be 
of long-term interest to Club 128 users, 
as well as mentioned of a few specific 
frames that are typical of what you're 
likely to find. I've asked the authors of 
the frames to try to extend them to 
ensure they are still available for Your 
Commodore readers. 

GOTOS 

A very simple innovation has provided a 
way to overcome one of the few 
irritations on Compunet. The tree-like 
directory structure has always made 
browsing a rather tedious experience. 
Each frame displayed on the screen has 
10 entries. One of these usually says 
•••MORE***. You select •••MORE*** 
to move to the next "branch" of the 
directory and then, invariably, have to 
move further along the structure with 
yet another **»MORE # **, and yet 
another, until the last syllable of 
recorded time, as Shakespeare used to 
say, but he surely wasn't using an ISTEt 
line at 90p per hour!. 

Thanks to the universal validity of 
Murphy's law, the recent and most 
interesting new frames are always at the 
outer twigs of the tree structure, and is is 
usually simpler to read THE JUNGLE 
NOW or some other newsy frame to find 
out about the latest additions (Selecting 
GOTO on the duckshoot and typing 
NEWS will find the latest JUNGLE NOW 
frame: well worth checking frequently). 

However, since the introduction of 
the GOTOS directory, finding new 
frames is a breeze. Select GOTO on the 
duckshoot and type GOTOS to get 
there: then DIR a frame for the 
particular day you're interested in. 
There is one GOTOS directory for each 



Life, the universe 
and everything 




day. So neat and simple it would be 
surprising if it hadn't been thought of 
before, and it has: ICPUG has been 
using a similar system for some time. 

Superbase And Superscript 

The difference between the people who 
write a complex piece of software and 
the ones who use it is a bit like the 
difference between biological parents 
and adoptive ones: all programs bear 
the stamp of their progenitors, but for 
good day-to-day gossip, you just can't 
beat the users! Since the disappearance 
of Precision Line, the rarely used 
Precision Software directory, ICPUG has 
started up an excellent help and advice 
directory on Superbase (frame 143672). 
In this directory you'll find users of the 
popular database program talkingwith a 
mixture of affection and aggravation 
that exactly echoes the weary tones of 



long-suffering parents who would 
manage to find something endearing in 
the latest chainsaw massacre 
perpetrated by their offspring! 

If you use the Superbase program 
you'll find it helpful to check the 
contents of this directory regularly as a 
wide range of problems are very 
speedily answered by a number of users 
whose pool of experience is impressive. 

ICPUG also supports a Communi- 
cations directory at 147653. Under this, 
at frame 193731, are hintsfor Superscript 
users. For example, there is some useful 
advice about how to set up Superscript 
files for input into the Commodore 
Modem Editor as Compunet Frames. If 
the neanderthal text entry on this editor 
drives you crazy and you have a lot of 
text to upload, DM87's advise will be 
very welcome. 

Utilities And Useful Programs 

TEC (GOTO TEC) is another good source 
of useful applications information and 
utility type programs. For example, at 
fram 187578 there is a wedge, uploaded 
by AWG, to enhance Basic with 
instructions to renumber the lines in 
programs, delete a range of lines, and 
many other fancy commands. 

Another directory which users should 
watch, for handy utilities and appli- 
cations advice, is the one organised by 
the Independent Compunet Club 
(GOTO ICC). Users of Trigsoft's versatile 
UPC1 cartridge should check our PHILS 
UPC DIR on 190718 uploaded by APD1. 
From this directory you can download 
an enhanced version of the Phil's Mon 
program supplied on disk with the 
cartridge. 

Well, that better be it for this month. 
I f you're not yet a member of Compunet 
I hope this list of goodies, all available 
free incidentally, will entice you to join. 
If you are a Compunet member, and you 
find something you think might be of 
interest to a wider audience please send 
me a courier (NAD2) or mbx Prestel 
457467557. 
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EXTENDED BASIC 
DISK TURBO 
TAPE TURBO 

MACHINE CODE MONITOR 
PRINTER INTERFACE 
RESET AND FREEZE 
TAPE AND DISK BACKUP 
TAPE TO DISK CONVERSION 
42 PAGE MANUAL 



27 extra commands, AUTO. AUDIO. COLOR. DEEK, DELETE, 
DOKE, DUMP. FIND. HARDCAT. HARDCOPY. HEXS, INFO. KEY 
PAUSE. PLIST. ILOAD. RENUMBER. REPEAT. SAFE, TRACE, 
UNNEW. QUIT, MONITOR, BLOAD 

RENUMBER: Also modifies all the GOTO's GOSUB's etc. Allows pan 
of a programme to be renumbered or displaced 
PSET. Set up of printer type. 

HARDCAT; Prints out Directory. I if f+ #* 



Loads & Saves (ape 10 limes (aster and disc six times 



FOR YOUR 



leaves all of your Commodore memory available for programming 
Also works in BASIC-ROM, KERNAL and I/O areas. 
A Assemble; C Compare; D Disassemble; F Fill; G Go; H Hunt; I 
Interpret; J Jump; L Load; M Memory; P Print; R Register; S Save; 
T Transfer; V Verify; W Walk; X Exit; S Directory DOS Commands 



Compatible with Serial/Centronics Primers. 

The HARD COPY function automatically distinguishes between HIRES 
and LORES. Multi-colour graphics are converted into grades of grey. The 
PSET functions allow you to decide on Large/Small and Normal/Inverse 
printing. 



Press Reset button and SPECIAL MENU apears on screen CONTINU - Allows you to 
return to your program. BASIC - Return to BASIC RESET - Normal RESET. TOTAL 
BACKUP DISK- Saves the contents of the memory onto a Disk. The programme 
can be reloaded later with BLOAD followed by CONTINUE. RESET ALL - RESET 
any of programme. TOTAL BACKUP TAPE - As BACKUP DISK but to TAPE. 
HARDCOPY - At any moment prints out a Hardcopy of the screen. 
Using CONTINUE afterwards you can return to the program. 
MONITOR - Takes you into the Machine language Monitor. 

SEE US AT THE PCW SHOW ON STAND No. 1721 
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Gold's Leaderboard and 



gives it his seal of approval. 



I challenge armchair critics who sit at 
home watching their golfing heroes on 
television, to go out and buy a copy of 
Leaderboard and discover for 
themselves the realities of attempting to 
hit a little white ball into a hole in the 
grass that seems to get progressively 
smaller the closer you get to it. 

Mind you, any game that can keep 
editors of computer games magazines 
amused during the whole of a hot 
summer afternoon has to be worth more 
than a second look! 

This golfing simulation has one or 
two long-awaited factors which have 
been lacking in other games of this type 
such as Nick Faldo Plays the Open and 
Golf Construction Set. At last you are 
given the exact yardage to the hole from 
all positions of the course, so that your 
choice of club is much less hit and miss. 
This enables you to swing at the ball with 
much more confidence. 

Two factors that I feel are missing 
from this program are that there is no 
way of saving the game in progress and 
you cannot obtain a golfing handicap. 
However the graphics are excellent and 
the colours have a realistc look. The 
sound too is a vast improvement on rival 
games. The swish of the backswing and 
the thud as clubhead meets ball are 
almost as pleasant to the ear as the 
gentle 'dollop' as the ball disappears 
into the hole. 

After entering your names into the 
frame, you have a choice of four 
courses. For breakfast you can start with 
a light romp around number one 
course, for lunch you can tackle the 
slightly more difficult second, for after- 
noon tea the third course becomes a 
little heavier but the main course is not 



easily digestible and I suggest a stiff 
drink to calm your nerves before taking 
on this challenge. 

The one thing they all have in 
common is that they are completely 
surrounded by water. In fact nearly 
every shot means steering the ball 
between and over vast expanses of the 
deep blue sea. As a golfing hacker 
myself, I was slightly disappointed to 
find the one of the courses did not 
resemble a normal golf course and 
lacked the familiar sights of fairways 
trees and bunkers. 

There are three levels of play, starting 
with novice and moving up to amateur 
and then to professional. As you 
progress from novice to amateur, the 
dreaded hook and slice come into play, 
and as a professional you have to cope 
with swirling winds as well. 

But before you attempt these heady 
heights, I suggest that you start at the 
practice range and tone up your swing 
and timing. Then you will be ready to 
take your 14 clubs and tackle one or all 
four of the courses. 

The manual will assist none golfers in 
their selection of club as it helpfully 
gives the min/max yardages achievable 
with all the different woods and irons. 
Next you aim the cursor in the direction 
you wish the ball to go and then 
readjust, allowing for the strong wind 
that will blow the ball into the nearest bit 
of water it can find at the earliest 
opportunity! 

I'm sure that all sounds rather simple 
and I can hear the seasoned golfers 
exclaim; "Keep your head still, left arm 
straight, slow backswing, high follow- 
through, hit through the ball, don't 
break your wrists too early!" The only 



thing I can say with any certainty is that 
the animated golfer does all these things 
better than I do. 

The little man automatically starts his 
swing when you press the fire button. 
However the amount of power in the 
shot depends on the exact moment you 
release the button during the back- 
swing. The hook and slice factor relies 
on joystick timing as the clubhead hits 
the ball. If you are too early (or nervous!) 
the ball will shoot off at an alarming 
angle and disappear into the depths. If 
you break your wrists too late the ball 
will go right and you will probably need 
a pair of wellies to retrieve it! 

Eventually you should reach the 
putting surface where at least there isn't 
any water, because, unlike most British 
courses, it doesn't ever rain in computer 
golfing games (at least not in any I've 
seen so fart). Reading the slope of the 
greens comes with practice but you are 
given help as to the amount of slope and 
whether you are facing an uphill, 
downhill or sideways lie. After each hole 
the Leaderboard records your score and 
that of your rivals. 

Leaderboard is an interesting 
variation on the golfing theme and is 
well worth buying since it can be 
enjoyed at all levels of play. The standard 
of the graphics is very realistic which 
makes it doubly enjoyable and the skill 
factor means the practice should make 
beating par an obtainable objective. 



Touch Line 

US Cold: Units 2/3, Holford 
Way, Holford, Birmingham 
B6 7AX. 021 356 3388. 
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THE MIGHT OF THE ROMAN EMPIRE IS AT 
YOUR CONTROL. RAID, RAM AND PLUNDER 
GATHER YOUR RESOURCES AND DEFEAT 
THE MENACE FROM CARTHAGE! 

IOTHLORIE N 

VICTORY HOUSE, LEICESTER PLACE, 
LONDON WC2H 7 N B . TEL: 01-439 0666 

IN CASE OF DIFFICULTY, LEGIONS OF DEATH CAN BE OBTAINED 
FROM IOTHLORIEN, UNITS I AND I, CONLON DEVELOPMENTS, 
WATERY LANE, DARWEN, LANCS BBC3 2ET. 




CBM64/128, SPECTRUM 48/128 AND AMSTRAD 464/6128 



Eric Doyle takes a nostalgic 
look at the advent of the 64 
and speculates on its future. 




In a world that is constantly changing, 
the longevity of the Commodore 64 
reveals the high quality and advanced 
features which it boasted back in 1983. 
Sord, )upiter, Aquarius, Enterprise, 
Texas; the list of discontinued lines is a 
catalogue of disasters. Even Sir Clive's 
Empire has fallen. Commodore may still 
be limping from the C16/Plus 4 wars but 
the 64 looks as if it will go on for a long 
time yet, weathering all the storms safe 
within the shelter of the C128. 

As a refugee from the cramped 
confines of my faithful Vic 20, the wide 
open spaces of the 64K memory made 
me feel like a pioneer of the old West. 
High tech agoraphobia was offset by the 
limited RAM for Basic programming but 
the rudimentary Basic soon drew me 
into machine code programming. Now I 
wander about the innards of the 64 as 
freely as I prowl the rooms of my house. 

One of the surprising features of the 
64 is the SID chip. The sound capabilities 
of this phenomenal hunk of technology 
are still being explored. To date I've 
heard my own voice resynthesised with 
Anirog's Voice Master, been stunned by 
Rob Hubbard's innovative music and 
have recently heard an excellent repro- 
duction of a big band digitised in the 
States. 

The addition of Music Sales' 
synthesiser has revived my interest in 
keyboard playing, though Rick 
Wakeman's recent demonstrations 
show that I've still got a lot more to 
learn! 







Basic Problems 

The only thing I really detest about the 
machine is the feeble excuse for a Basic 
language which resides in the ROM. The 
advanced sound facilities, sprites and 
bit-mapped screen He beyond the reach 
of inexperienced programmers and the 
number of pokes required make 
machine code a desirable skill to master. 

If the apocryphal tales are to be 
believed, the actual 64 Basic was to be a 
much more sophisticated implement- 
ation but disagreements between the 
programming team and Commodore 
resulted in the panicky inclusion of the 
old Vic style ROM. Simons' Basic was an 
early attempt at providing a better Basic 
but the cost of the cartridge put most 
people off. If Commodore had grasped 
the nettle of bundling software earlier 
all 64s could have been supplied with a 
Simon cartridge. The kindest thing I can 
say about this extended Basic Is that it 
would have been better than nothing. 
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Although the Basic was initially a 
curse, its existence has since given rise to 
a wide variety of extensions over the 
years, culminating in the recent glut of 
cartridges with on-board toolkit 
commands and a variety of alternative 
languages such as Logo, Pilot, Oxford 
Pascal, Forth and, more recently, C- 
Basic. 

CP/M was originally planned as an 
extension and the early reviews of the 
machine made much of the forthcoming 
Z80 module. The reality was less ex- 
hilarating than the anticipation. The unit 
eventually hauled itself under the 
scrutiny of the public gaze and failed 
principally because many of the CP/M 
programs were devised for an 80 column 
screen, too wide for the 64. 



Mobilisation 

Sprites, Moveable Object Blocks, fired 
the imaginations of programmers who 
had struggled with the laborious move- 
ment of characters across the UDG (User 
Defined Graphics) landscapes of the Vic 
screen. Sections of the screen which 
could be moved without affecting the 
underlying background opened up the 
possibility ol more complex g.smepltiy. 

The limitation of eight sprites at one 
time caused serious flicker effects until 
programmers mastered interrupt tech- 
niques. This fools the computer into 
believing that there are only eight 
sprites but splits the visible screen into 
several smaller screens during the scan. 
As a viewer of such a game you are 
unaware that anything unusual is going 
on but the effects can be staggering. 

Such was the impact of the sprite 
concept that their appearance even 
benefitted Spectrum owners. Routines 
which produced pseudo sprites were 
written and this has resulted in the 
production of the graphically superior 



games we see today on al 
computers. 



makes of 



If s The Biz 

The computer market has been in a state 
of constant flux ever since the appear- 
ance of home computers. Back in 1980 a 
PET machine with a mere 16 or 32K of 
memory was considered to be a respect- 
able business machine. By 1983, the 
market had become so sophisticated 
with the development of 16 bit machines 
that the 64 never really caught on in the 
business sector. 

Today the 128 is more suited to 
business applications but a lot of serious 
software has been produced for the 64 
and much of the current 128 software 
consists of 80 column conversions of 
original 64 programs. 

The software varies in quality and 
complexity but the 40 column screen is 
the real limitation. Many packages 
employ a scrolling screen which pans 
sideways as the character count passes 
40. Such techniques provide a solution 
to the column limitation but this means 
that an overview of the document is 
difficult unit a printout is made. 



Viva 64 

The 64 has proved to the computer 
industry that people need compatibility. 
After several years of buying and 
building up a software library no-one 
wants to be faced with rebuilding it brick 
by brick when upgrading to a newer 
model. This is one of the reasons for the 
Plus 4's failure and the 128's success. 

Many fortunes have been made and 
lost in the 64 market and, though the 64 
will not go on forever, it will be around 
for some time yet. 
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Eric Doyle leads you through 



the long and glorious history 



of C64 games of all types. 



ANOTHER VISITOR. STAY AWHILE. 
Stay for-ever! 

When I first heard these words, I 
knew that Impossible Mission was going 
to be something special. The voice 
synthesis was not only quite clearly 
enunciated but also sounded a little like 
Vincent Price. When the game started 
properly the animation was cartoon- 
like. 

All this did not disguise the fact that 
Impossible Mission was nothing more 
than a platform game with the hero 
leaping from floor to floor collecting 
pieces of a puzzle. The difference 
between Mission and other games avail- 
able at that time was that it set higher 
standards of technical wizardry and the 
basic gameplay was placed into a new 
context. 

In most platform games, and this is as 
true today as it was then, the aim was just 
to collect 'treasure' and nothing more. 
The treasure puzzle in Mission was used 
to create a further dimension to the 



game by acting as a key to the eventual 
success of the player. 

Although it is refreshing to see 
ingenuity at work, it would be too much 
to expect every game todisplay the same 
degree of original thinking, but to be a 
blockbuster a game definitely needs 
something extra. This can be excellent 
graphics, sound or it might merely be a 
gimmick. It's nice if the game is com- 
pulsive or addictive, as well! 

Games don't have to be complex to 
be addictive. Hewson has had no small 
amount of success with Uridium. The 
most striking feature of this game is the 
use of colour giving the graphics a plaus- 
ible 3D look. Apart from that it is just a 
good old fashioned shoot down the 
alien ships type of game. A chance 
element is brought in where you can 
gamble against the computer to gain a 
higher bonus which does add extra 
excitement to the proceedings. 

Shoot-em-ups and platform games, 
in one form or another, dominated the 
early market. Who can forget Donkey 
Kong, Manic Miner and all of the 
derivatives? But players of Pacman 
would hardly recognise this as a basis for 
the multitude of mazes which have 
enjoyed popularity lately. 



Into The Labyrinth 

Platform games and mazes are very 
similar. In each a fixed path has to be 
followed and treasures collected. This 
has given rise to the maze adventure 
where certain objects have to be 
collected to help you to proceed 
towards the game's end. Only a few 
objects can be carried at a time and 
some are useful while others are harmful 
or serve no purpose at all. 

Microdeal specialised in this type of 
game with the Cuthbert series and Lands 
of Havoc. These days every company 
seems to have a maze. Virgin has Sorcery 
and Shogun, Blackwyche did very nicely 
for Ultimate,5pace Doubt from CRL, the 
excellent Cauldron II from Palace Soft- 
ware and Frankie Goes to Hollywood by 
Ocean. 

All of these games owe allegiance to 
the numerous adventure games which 
have been popular since the early days 
of main frame computers. An adventure 
is a mind game, a series of puzzles which 
you must solve by interacting with the 
program's database of locations and 
objects. 

Interrogations take place through 
textual input. At first only two word 
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commands could be accepted: Go 
north, take object, examine object. Ever 
since inglish was first used in Melbourne 
House's Hobbit, the world of adven- 
turing has changed. Graphical repre- 
sentations were first put to good effect 
in the Hobbit to supplement the verbal 
descriptions of locations, though they 
are not the first. Sierra On-Line, based in 
the States, used graphics in adventures 
before the 64 was even dreamed of and 
collectable items often used to appear 
and disappear in the graphics as they 
were dropped or collected. 

For sheer devilry and difficulty, any 
look at adventures would not be able to 
avoid Level 9 which specialises in this 
genre. The list of successes seem 
endless: Worm in Paradise, Red Moon, 
Dungeon Adventure, Lord's of Time and 
many more. 

Though Level 9 takes the British 
laurels for the best adventures, it Is 
Infocom's range must be lauded world- 
wide. The Zork Trilogy gets harder as 
you progress through the series but for 
me the best adventure award would go 
to Hitch-hikers Guide to the Galaxy. This 
little demon follows the comic approach 
which made the radio series so success- 
ful. The problems set are so complex and 
hilariously funny that it challenges even 
the most experienced adventurer. 



World War are not the same thing to a 
computer. Anirog's game relied on your 
partner verifying your answer and a 
better solution to the problem. 

By far the best Trivia style game is 
Powerplay from Arkana because it keeps 
the original idea of inconsequential 
general knowledge questions but gives 
multi-choice answers selected by 
joystick, a board 'game within the game' 
where you challenge your partner to a 
quick response question and answer 
session, and the chance to create your 
own question base. The board game is 
played on a perspective board in an 
Ancient Greek setting where you in- 
crease the power of your playing pieces 
by correct answers and try to challenge 
and overcome your enemy in a Chess/ 
Archon-like combat. 

Most boardgame conversions do 
allow you to select the computer as an 
opponent which is handy if you don't 
know anyone else who likes lo play. The 
oldest of these is Chess and much 
debate rages about which is the best. 
The two main contenders are Audio- 
genic's Grandmaster and Colossus 
Chess by CDS. Both companies would 
argue strongly that their game is the 
most challenging but in my opinion the 
3D facility of Colossus just gives it the 
edge. 



Biggies Flies Down 

Film titles have also been attempted but 
with less success. Activision's Ghost- 
busters proved to be an enormous seller 
but for me it was an excellent example of 
the emperor's new clothes. The digitised 
voice was amazing, the programming 
was clever and the reviewers acclaimed 
it as a game of great merit. The hype was 
immense but the gameplay was dull and 
repetitive, 

'You've seen the film, read the book, 
now play the game' is the sort of hype 
wihch fills me with dread. A View to a 
Kill, Friday the 13th and the dreadful 
Back to the Future were all strongly 
bound to the storyline of the film on 
whose success they depended. It took 
Microsoft to prove that games of the film 
can be created successfully with the 
interpretation of Biggies. 

Biggies is really four games in one. 
The three linked games on the first side 
of the tape switch about fairly randomly, 
but completion of them all gives you a 
far better chance to complete side two. 
The pleasant part of all this is that, 
though side one is principally a 
collection of shoot-em-up games, side 
two is a very simple flight simulator but 
has an arcade adventure element. A 
wide variety of entertaining and 
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Board Meetings 

Boardgames are a popular source of 
inspiration for software writers. Chess, 
Monopoly, Scrabble and Trivial Pursuits 
have all been successfully translated to 
the S4. 

I have mixed feelings on some of the 
Trivia games because they offer no real 
alternative to the board game. US Gold 
tried to computerise the game with 
Monster Trivia but somewhere along 
the line no-one thought to Anglicisethe 
questions, Anirog had a go with Trivia, a 
game based heavily on the original and 
with a database generator to allow your 
own questions to be added. 
Unfortunately the input of answers in 
both cases has problems. In Monster 
Trivia your spelling and syntax must be 
correct: World War Two and the Second 



Undisputably, Leisure Genius (now 
allied to the Virgin Games empire) has 
the best range of board games with 
Scrabble, Monopoly and C/uedo. The 
accuracy of these games is guaranteed 
because they are licensed by the original 
manufacturers. 

Card games have been less successful 
despite several attempts to spice them 
up. The latest and lowest example is 
Samantha Fox - Strip Poker in which 
clothes are not the only thing that's been 
ripped off. 

Big names sell games could be the 
current motto of a large section of the 
software industry. Brian Jack's Super 
Challenge, Daley Thompson's 
Decathlon, Steve Davis Snooker, Roland 
Rat, Supergran, Minder are all names 
given to add extra charisma to the 
games. 



challenging games with a storyline 
which sticks to the plot. 

The inclusion of the simulator was a 
calculated risk after the success of 
Ariolasoft's Skyfox. Much more 
complex flight simulators abound. If you 
want to fly a Harrier see Anirog, Mirror- 
soft have a Spitfire or two in their 
hangar, Activision allows you to try the 
Space Shuttle but by far the most 
popular subject for simulators is the 747. 
One of the most complex is that of Doc 
Soft which would provide a challenge to 
a professional pilot. 

As a flight trainer,So/o Flight from US 
Gold is unbeatable. Many years ago I 
saw a version of this imported from 
American publisher Microprose. It cost 
a fortune and did not have the excellent 
voice simulation training facilities of this 
latest update. For anyone wishing to try 
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their hand at flying from airport to 
airport they could do a lot worse than 
this. 

If battles in the air are more your 
forte, AC£ will give you plenty to think 
about. Cascade's heavily publciised 
game is one of my favourite pastimes. 
Flying a jet in search of your prey brings 
all of the realism of modern aerial 
dogfights into your living room. 

To Boldly Go... 

The most well known flying hits are 
those which take place in deep space. 
Startrek was the first computer game 
that I ever heard of and variants have 
appeared at regular intervals. 

Domark's Codename Man // is 
probably the best available which still 
retains the true essence of the original 
game. The aliens are invading and your 
mission is to clean up the galaxy sector 
by sector to make the universe a safe 
place to live in. 

Manipulation of maps, manpower 
and machine is the key. Search out and 
destroy the enemy ships around a 
gridded area of space. When each 
enemy squadron is located the screen is 
switched from the usual repair and 
reconnaissance screens to a battle 
screen on which the enemy ships scream 
in to the attack. 

This idea was taken to its limit by 
Firebird with Elite. A cargo ship in deep 
space is under control and must be 
taken from planet to planet to trade in 
goods both legal and contraband. The 
profits from successful missions can be 
spent on more advanced weaponry for 
your ship to protect it from pirate craft 
who patrol around the space stations 
like jackals waiting for a kill. 




The most striking part of the game is 
the use of 3D wire-frame graphics which 
give a real sense of depth to the screen. I 
admit that the original BBC version has 
more of a fast arcade feeling about it but 
on the C64 there is more realism and a 
few more problems to contend wilh. 

Another approach to the subject 
came with the PS/-S Trading Company 
where part of your mission is to select a 
crew. Candidates appear with their 
curriculum vitae and each one must be 
considered for a particular role on the 
ship. The sense of realism becomes 
apparent when battle commences. 
Some of your crew will panic, some go 
totally to pieces, but most will hopefully 
function even more efficiently under 
stress. 

Psi-5 is a game of total absorption and 
one of the closest games to my 
impression of life amongst the stars, a 
feeling which is enhanced by the 
excellent graphics. 

For sheer programming skill Acti- 
vision's Koronis Rift is worth seeing. It is 
a planetbound action game based 
around an interplanetary scrap metal 
company. Find and cannibalise wrecked 
ships under enemy fire to improve your 
chances of survival. 

The planet surface generation 
employs advanced fractal graphics 
which create a 'real' terrain to roam 
about on as you try to locate the tangled 
remains of unsuccessful pioneers' 
spaceships. 

This Sporting Life 

Simulations of sport may seem like an 
odd concept. Many people write them 
off because of the contradiction 



between being out there playing the 
game and being sat indoors in front of a 
TV screen. They are missing the point, 
the games should not be seen in the 
same light. 

The first sport simulation that I 
bought for my C64 was Commodore's 
own International Soccer cartridge, 
probably the best game in the catalogue. 
In those days a two player game was a bit 
of a novelty and we still use it in the 
office for the occasional league 
championship. 

Field sports probably account for 
more broken joysticks than any other 
game but US Gold's Summer and Winter 
Games collection are a little less frantic 
but much more enjoyable and skillful 
than many of its competitors. The 
graphics are superb and the only bad 
thing I can say is that the British National 
Anthem is painful to listen to. 

Whatever your sport there is 
something available. There's Squash, 
Basketball, Baseball, American Football, 
Soccer, Boxing, Cricket, Snooker and 
Darts with addictive oddities like 
Ballblazer and Rollerball alongside all of 
the Martial Arts game. 

I've yet to see Polo and Water Ski-ing 
simulations but I'm sure it's just a matter 
of time. 

The current emphasis seems to be on 
Golf simulations. The best in the field 
being Ariolasoft's Golf Construction Set 
and US Gold's Leaderboard- The two 
games are quite different though similar 
in appearance. Comrrucf/on Set has 
more technical considerations and the 
ability to design, or at least load, many 
different courses. Leaderboard has 
much more of an arcade feel. 

Games have come and gone over the 
past three years and it would take several 
editions of Vour Commodore to do 
justice to the range of games for the 64. 
The market is maturing, but what is 
maturing into? 



Future Markets 

Although the games market still 
accounts for the largest part of the 
industry the competition has heated up 
lately with the appearance of budget 
programs. Many of them are golden 
oldie re-releases but there is a rising tide 
of new cheap label programs. 
Mastertronic has been alone in 
exploiting this area for quite some time 
now. Whether this trend will be good for 
the market on such a large scale is 
debatable. The rewards are small for the 
programmer compared to the fast 
fortunes of the early days. The impetus 
to spend time producing large, complex 
games will be lessened on a simple 
equation of rewards against 
development time. 

The other side of the coin is that a 
new attitude will accommodate the 
changing market and it will once again 
parallel the pop music industry where 
budget and full price products exist 
happily side by side. 
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VizaStar integrates three equally important electronic 
aids to your business or home office. A last and easy-to- 
use package- Vizastar is a comprehensive information 
processor that includes an electronic worksheet, 
information filing system and truly integrated business 
graphics. 

VizaStar has been designed to be especially easy to 
operate-so now you can handle your all-important 
information in many new and exciting ways. In a quick 
and effective manner. 



The information filing capabilities of VizaStar enable 
you to rapidly store your information on to disk in an 
ordered and instantly retrievable torm. 

This means that you can quickly pick out individual or 
entire gmups of related information to create lists, 
invoices, statements and reports. 

VizaStar is the ONLY program of its kind on the 
Commodore 128. VizaStar provides a totally 
comprehensive office information system. 
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Spreadsheet 





Ruled worksheet display for 
superb clarity. 

A 1000 Row by 64 Column wide 
worksheet with enormous 60K 
memory capacity and efficient 
usage. 

Exceptionally fast worksheet 
calculations 

Up to 9 worksheet windows allow 
you to work in many parts of the 
worksheet all at the same time. 

Individually variable column 
widths. 

Over 30 formula functions 
available, including table lookup 
and date functions. 

Copy, move or erase any range of 
cells. Columns can be copied into 
rows, rows into columns, onerow 
intomanyrows. All with automatic 
formula adjustment. 

Extensive printing options feature 
automatic page headings and 
footings, pause between pages, 
automatic pagination and margin 
control. 

'Exec' macro language, for 
powerful programming of any 
VizaStar feature. 



Database 

■ Full screendesign of records, upto 
9 screens can make up a single 
record. 

■ Each record can contain up to 
8,000 characters. 

■ A Hie can contain an unlimited 
number of records. TypicallyWOO 
on 1541/1570 drives. 

■ Split second record access, no 
matter how large the file (on 1570 
and 1571 drives). 

■ Up to three tiles in a database can 
be processed concurrently. A 
database can contain up to 16 files . 
A disk can hold any number of 
databases. 

■ Fields can use worksheet cell 
contents, calculate using 
worksheet formulas, and be 
included in worksheet formulas. 

■ Files can be exported, for use by 
other software such as word 
processors and mailing programs. 

■ Report feature can selectively 
extract, calculate and print records 
in any format. 



More than a Spreadsheet, more than a Database. 



Business Graphics 

■ Unique and stunning business 
graphics, using figures from any 
user-defined worksheet cell range. 

■ Simultaneous, two dimensional 
bar graphs, drawn directly on to 
the worksheet display. 

■ Fullscreen, lull colour exploded 
pie chart. With user labelling'. 

■ Fullscreen, full colour three 
dimensional 'skyscraper' bar 
graphs. Showing up to four 
worksheet cell ranges with 
automatic scaling and user 
'labelling: 

■ Comprehensive printing of graphs, 
including colour bar and pie 
graphsonCommodoreMCS-801. 
Graphs printin high resolution on 
Commodom and Epson 
compatible printers. 



VIZA 

SOFTWARE 

Order now, or fill in the 
coupon for more details. 

VIZA SOFTWARE LTD. 
Chatham House, 14 New Road, 
Chatham, Kent ME44QR. 
Telephone: (0634) 45002. 




Please send me further details about VIZASTAR lor the 
Commodore 128. 



Company 
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Eric Doyle looks at the C64's 
potential as a small 
machine. 

AS A POTENTIAL BUSINESS MACHINE 
the C64 is fading fast in the face of the 
competition from its big sister the 128. 
This does not mean it has no purpose in 
business but it does highlight the 
advantage of an 80 column screen over 
the 64's 40 columns. 

Generally speaking business 
software can be broken down intothree 
main categories: wordprocessors, 
databases and spreadsheets. Of these by 
far the most competitive area is in 
wordprocessing. 

Not all businesses will benefit from 
computerisation because they can often 
demand more time than standard 
manual systems, especially if a database 
is to be utilised. Another consideration 
is your accountant. After all, it is he who 
must sort out the information from the 
reams of printout paper which the end 
of the year will generate. A spreadsheet 
is a very versatile and powerful tool but 
in the wrong hands it can be more of a 
curse than a blessing. 

Wordprocessing 

To be classified as a wordprocessor a 
program need do no more than to turn 
your computer into a typewriter. In fact 
the following program could be all you 
need if you only need to print the 
occasional memo: 

10 OPEN 4,4,7:A$=" ":?CHR${14) 

20 GET A$:IF AS=" " THEN 20 

30 PRINT A$;:IF AS=CHR${20) THEN 

B$=LEFT$(B$,LEN(B$)-1):GOTO 20 
40 B$=B$+A$:IF A$=CHR$(13) THEN 

PRINT 4,B$:B$="" 
50 GOTO 20 

Such a simple program has many dis- 
advantages for serious business applica- 
tions. The width of the text is fixed to the 
width set on the printer, paragraph 
lengths must be less than 255 characters 
and words which are too long to 
squeeze on to the end of a line will be 
split in an arbitrary manner. 

The professional user will meet 
circumstances where the document 
width varies, they may prefer right 



justified alignment like the columns of 
this article and repeated page headers, 
footers and numbering may be 
required. 

As someone whose livelihood 
depends on the printed word, my own 
requirements stretch to word counts 
and character counts to make sure my 
copy will fit into the space allotted 
by the editor. Being fallible, 1 occassion- 
al^ spell words incorrectly so a spelling 
checker is required and I sometimes 
want to search through my text for a 
particular word or phrase which I wish to 
change so a 'search and replace' 
function is essential. 

A good general purpose word- 
processor is Speedipen from JCL 
Software. It lacks a spelling checker, a 
wordcount and has only rudimentary 
printer controls. It does have all of the 
other functions and the manual is slim 
and easily assimilated. Tasworo' 64 and 
Supersoft's Word Perfect are also worthy 
of consideration. 

For most business users the 
enhanced printing facilities of an Epson 
or Star machine may be desirable. In this 
case one of the more expensive 
wordpros will be needed. The two main 
contenders are Ariolasoft's Paper Clip 
and Precision Software's Superscript. 
Both offer a full range of advanced 
facilities including spell checking, 
special printer commands and 'mail 
merge'. 

Mail merge is particularly useful for 
mailshot purposes. We've all seen the 
personalised letters which make 
comments such as, "the prize car will be 
delivered to the Smith household at 22 
Yourstreet, Yourtown". Every letter has 
the name and address of the recipient in 
the relevant place. To do this a list of 
names and addresses is stored on a 
database and a general letter is written 
on the wordpro. Instead of an actual 
name and address, the letter contains a 
coded symbol which sets the printout to 
search the database for the next name 
and address and insert it in the text. In 
this way several hundred personalised 
letters can be printed out with each 
recipients name inserted correctly. 

As a guide to prospective buyers I 
would suggest that you go for the most' 
complex wordprocessor that you can 
afford, ensuring that the manual is com- 
prehensive and comprehensible. 
Although you won't use all of the 
functions all of the time you will bless 



the wisdom of your decision as your 
business needs expand. The home user 
probably won't need to use a wordpro 
very often but it's handy for creating 
party invites, jumble sale ads and the like 
as well as storing oft used documents 
such as curriculum vitae for job 
applications. In this case your needs will 
be modest so go for the cheaper end of 
the market armed with the knowledge 
that there are plenty of sharks in this 
range. 



Databases 

Databases are filling systems which can 
use the special facilities of a computer to 
create a cross-referencing system which 
would be impossible with a standard 
filing cabinet. 

Many databases are available but 
care must be taken in making a 
selection. I was using First Publishing's 
FirstBASE for a demonstration recently. I 
chose it because it is easy to understand 
and simple to set up. During the demo I 
accidentally hit the wrong key, the 
program crashed and 1 lost some of the 
information which I had entered. This 
was no major disaster but it did not 
impress my audience when I had to 
reload the program all over again, 'Time 
is money in my business. I wouldn't want 
that to happen too often.', remarked 
one of the observers. 

I still use the program for my demon- 
strations because in many ways it's 
excellent for modest applications and 
it's disk based. Disks are essential to 
make a database work efficiently other- 
wise you are limited to the computer's 
memory size to store all of the entries. 
This is alright for home use but for 
business it would be a non-starter. If 
each file is just 256 characters long you'd 
be lucky to get more than 150 entries 
which could be manipulated at one time 
and each time you add to or update your 
file it means resaving the whole file set at 
the end of each session. If the computer 
locks up you'd have to re-enter the 
whole series of corrections and altera- 
tions again. 

Before considering disk systems let's 
look at a tape system from Dutch based 
company Radarsoft distributed by 
Ariolasoft in this country. Databasis is 
data processing at its simplest level. The 
first requirement is an input sheet 
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(template) which has all of the 
categories of information printed on it 
and space to put in the specific details 
for each file entry. 

The Databasis program has two ready 
made templates, one for an address file 
and the other is a catalogue for your 
record collection. There is also the 
facility to create your own template. 

Each unit of a database is known as a 
record and each entry on the record is 
known as a field. Databash allows you to 
select particular fields and a range of 
records for sorting into alphabetical or 
numerical order and for hardcopying on 
your printer. 

The system limits you to 36,000 
characters with a maximum record 
length of 250 characters. For a system 
which fully utilises the maximum record 
allotment, the file would only allow 144 
records. Great for home use but 
seriously limited for even the smallest 
business. 

Disk systems use memory very 
sparingly, normally only having one 
record in memory at a time. Each record 
has an allotted space on the disk and this 
is the same number of characters for 
each record. 

When designing a template you are 
requested to specify a length for each 
field. This is the maximum number of 
characters which will fit. For example, if 
you design a field for Surname it has to 
be long enough for any surname you are 
liable to encounter but short enough to 
save on disk space. A field length of ten 
characters would be fine if you only 
know people called Smith, Jones or 
Williams but if a Fitzwilliam turns up 
you'd have to redesign the whole record 
template to accommodate them. This 
could mean re-entering all of the 
existing entries on to the new template, 
a daunting task as your file grows. 

If a field is larger than the entered 
information the computer generates 
padding characters which will not show 
up on the screen but increases the entry 
to a standard length for storage. In this 
way all of the entries on the disk are the 
same length and a redundant record can 
be replaced by a new one without fear of 
overwriting another viable entry. 

The most powerful database on the 
market is Precision Software's 
Superbase. The facilities make the 
manual a daunting prospect. In anticipa- 
tion of this the package contains an 
audio cassette tutorial which will at least 
make 80% of users proficient enough to 
satisfy their own database needs. 
Advanced requirements are catered for 
in the manual and for those who still 
have trouble there is a very useful 
supplementary book on advanced 
techniques available from the 
manufacturers. 

Using the sort and search facilities in 
this program you can specify several 
parameters. For instance, if you want to 
find all Commodore 64 owners named 
John, with blue eyes and living in New- 
castle, you can do it assuming you base 
has fields for such information. 



When printing out information you 
don't always need all of the record 
information printed out and often the 
order on the template will be wrong. 
This necessitates the creation of a report 
card template which uses specified 
information from the standard record 
set and prints it out in the given manner. 



Spreadsheets 

For home use, spreadsheets and similar 
account programs are not usually neces- 
sary. Many home accounts programs 
have been published but, for the 
majority of people, a record of the year's 
spending is not required. On a monthly 
basis, the fluctuations in incomings and 
outgoings can be better dealt with using 
pen and paper and probably in less time 
than it takes to load the program. 

A spreadsheet is a matrix of boxes. 
Nothing more, nothing less. What 
makes it so special is that the user can 
define the number and contents of each 
box. 

The boxes are known as cells and 
after decided the dimensions of the 
spreadsheet you can then define the size 
and contents of each cell. A cell can 
contain one of four types of 
information: descriptive text, a blank 
space, a numerical value or a formula. 

Descriptive text is used for column or 
row labels to clarify the purpose for that 
series of cells. The computer does not 
need labels but you and your 
accountant will, 

Fixed sums are entered as numerical 
values. An example would be a list of 
unit costs and quantities on an invoice 
spreadsheet. Each box is located by a 
general labelling system which often 
takes the form of letters across the sheet 
and numbers down the sheet. Locating a 
particular cell requires the input of the 
two co-ordinates such as d5 or z9. If a 
sheet has more than 26 characters wide 
then double letter labelling is used e.g. 
AA,BB,CC etc. or AA.AB.AC. . .AZ.BA, 
BB.BC etc. 

Tosave time and utilisethe computer 
to best advantage, cells can be 
controlled by formulae. In our example 
of an invoice, placing a value in the 
quantity column and a fixed value in the 
unit cost column could automatically 
generate a total for each entry on the 
invoice and update the grand total and 
VAT section at the bottom of the invoice 
sheet. 

The problem with a spreadsheet is 
that the sheer size of the matrix will not 
fit on the screen and a method of 
window scrolling has been devised to 
partially overcome this problem. This 
works well when typing in cell contents 
but often on a ledger spread you will 
want to compare two entries which are 
at opposite ends of the sheet. One solu- 
tion is to printout the sheet but this is 
time consuming so most sheets allow 
split screen viewing. In such a situation 
you can specify that certain cells will 
appear on one half of the screen and a I 



separate distant set of cells will appear in 
the other half. Often this facility is 
further enhanced by allowing the two 
screens to be scrolled separately. 

Printouts are another headache for 
the spreadsheet programmer and two 
principal solutions have been 
formulated, horizontal or vertical 
printing. 

In horizontal priming the first 80 
columns of the spreadsheet are printed 
across the paper and the full length of 
the sheet is printed down the paper. The 
printer then prints the next 80 columns 
under this and so on until all of the 
columns have been printed. The next 
job for the user is to set to with sticky 
tape and construct the full sheet from 
the 80 column sections. 

Vertical printing is similar to 
horizontal but the letters are printed at a 
90 degree rotation and it is the first 80 
rows which appear across the top of the 
page until the last column is printed and 
then the next 80 rows are tackled. 

A further use of the spreadsheet is 
especially useful as the business changes 
in size. Because the columns can affect 
one another it is possible to artificially 
alter entries to see what the net effect 
will be. 

If you decide that a higher grade raw 
material will improve your product sales 
over a period of time, you can put in the 
new cost and immediately see the effect 
on your profit margin. Estimating the 
effect your improved product will have 
on overall sales will allow you to see how 
soon the business will recover, a useful 
demonstration when persuading your 
bank manager to make the necessary 
funds available. 

Although I have said that the 64 is limited 
to 40 columns there is a way around this. 
Ariolasoft is marketing Batteries 
included BI-80 adaptor which interfaces 
an 80-column screen chip in place of the 
VIC II. Paperclip, Cal-Kit and 
Consultancy are all available on the 
standard disk alongside the 40 column 
versions. 
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»oyie ci 
through the jungle of 
cartridges now available for 
the C64. 



CAR OWNERS HAVE BEEN CUSTOM- 
ising iheir vehicles for years. 
Mod if ications range from mere 
decoration to the purely practical and, 
although furry dice and go-faster stripes 
have yet to appear, there is a simlar trend 
in ihe computing world. Utilities of all 
kinds abound and the current trend 
seems lo be more towards cartridges 
than either disk or cassette. 

Cartridges are the most efficient way 
to store programs and can achieve 
fasterloading rates than any other 
storage medium. Why is it that this 
market has only recently blossomed? 

Up to the beginning of last year the 
majority of cartridges available were 
Commodore's own, most of which were 
less than average games. Companies 
such as Supersoft had pioneered the 
field of utility programs with monitors 
and toolkits but it is fair to say that these 
weren't as freely available as the range of 
disk and cassette utilities. 

Today there are several companies 
producing cartridges and most of them 
have Dutch connections. The widest 
range belongs to Robtech but there are 
also Evesham Micro Centre's freeze 
Frame, the Power Cartridge from KCS, 
Home and Personal Computers' Final 
Cartridge, and the Expert System from 
Trilogic. Most carry machine code 
monitors on board, have some form of 
disk turbo and a reset switch. 

The Robcom 50 cartridge has a Basic 
toolkit which adds useful keywordssuch 
as RENUMBER to even out line 
numbering intervals and AUTO to 
generate line numbers with equal 
spacing. The machine code monitor 
occupies free RAM at 49152 but 
it can be relocated in any part of 
memory. 

By far the most interesting aspects of 
the unit are the turbo facilities. 
Alongside a special tape turbo is a head 
alignment facility to make sure that the 



tape recorder is set up correctly. Of 
course, only Robcom turbo saved 
programs will turbo load because 
commercial cassettes carry their own 
unique turbo systems. This is not true of 
the turbo disk system which improves 
the speed of any normally saved disk 
tenfold. 

The main problem with the Robtech 
systems is that they currently use 
computer RAM and many programs will 
overwrite the cartridge loaded 
operating systgem and cause a crash. 

The Land Of OS 

The new generation of cartridges are 
ethereal phantoms of the Operating 
System. Using just and handful of bytes 
as a toe-hold in the host computer they 
exist in symbiotic harmony to the user's 
benefit. It is interesting to ponder that 
the reason for this development has its 
roots in piracy. 

The development of the British 
market has always relied heavily on 
cassette based software. I was fortunate 
enough to have a disk drive in the early 
days and slow loading cassette games 
were frustrating to use, rather like 
having to ride your bike everywhere 
because there's no petrol for your sports 
car. Like many other people, I spent my 
time finding ways to transfer the tape 
programs on to disk. The arrival of turbo 
tapes was initially a relief and in some 
cases these loaded faster than disk. Soon 
turbo disk systems were developed and I 
was thrown back into my search for 
transfer programs. 

Now the main function of the 
cartridges is to create backup copies of 
cassettes on to disk. This has created a 
major controversy in the industry 
because there is nothing to stop 
unscrupulous people from making 
illegal copies for their friends. Just as 
home taping is killing the pop industry, 
so backup piracy injures the computer 
trade. Dongles and other software 
protection systems have been tried but 
this increases the cost of programs and 
any commonly adopted system would 
soon lead to a black market counter 
measure. Optical systems like Lenslok 
are good ideas but render many 
programs useless to me because of my 
large screen monitor. 



Various pressure groups have been 
formed to suppress piracy but to no 
avail. The solution lies with the 
development of safeguards within the 
computer itself. 

Beating Basic 

Basic is a convenient language to put 
your computer through its paces but it is 
also a very inefficient system. Most 
programmers would like to use machine 
code but few can spare the time. The 
slowness of Basic can be overcome by 
converting the code using a compiler. 

A program is stored in memory as 
raw Basic code. When the program runs, 
this code is interpreted word byword as 
a jump table to various routines which 
handle the variables dictated by the 
program. Basic is therefore known as an 
interpretive language. 

A compiled program is faster 
because the interpretation stage is 
performed when the program has been 
written and debugged and the 
converted program is saved. 

Compilers, such as Bas/c-64 from First 
Software and Blitz from Supersoft, are 
disk based and often take a while to 
actually convert a program. Patience is 
rewarded with a program which will run 
extremely quickly and often occupies 
less space in memory. Both systems will 
operate with most Basic extensions but 
these must be resident in the machine 
when the program is used. 

Basic-64 just has the edge because it 
will accept positively dimensioned 
arrays but Blitz won't. Program 
dependent arrays dimensioned by a 
variable will not be accepted by either 
e.g. DIM A(X). 

If you decide to try machine code, an 
assembler is essential. Although crude 
assemblers are available in most 
cartridges they are not as flexible as a 
double pass assembler such as Laser 
Genius from Ocean. 

True assemblers allow you to write 
your program using numbered lines as 
in Basic. Instead of the usual Basic 
commands each line has one mnemonic 
machine code command and lines can 
be inserted or deleted as the program 
develops. 

Laser Gen/us allows you to use labels 
for jumps within a program. This means 
that instead of calculating the value for 



64 



the jump, a name is given to the 
instruction which forms the entry point 
to the required routine. The assembler 
program will insert the necessary value 
for the jump when the actual code is 
written by the assembler. 

The great advantage of such a system 
is that instruclions can be inserted into 
the code when debugging or improving 
a routine without having to worry about 
the effect this may have on the rest of the 
program. The nearest equivalent to such 
a labelling procedure in Basic is the 
subroutine procedure definition in BBC 
Basic. Even on the 64, if you add a line or 
two, you have to ensure that none of the 
jumps have been affected by the added 
lines. 



Keeping On-Line 

I've already mentioned Robtech's 
azimuth alignment utility on the 
Robcom Cartridges but there Is also 
Interceptor Software's kit. The Power 
Cartridge from KCS has an audio 
function which is designed to allow the 
user to listen through a multiload tape 
for the point at which the desired 
program starts, A secondary advantage is 
that you can use this function to crudely 
align your tape head. 

Disk drives are a different matter and 
can be quite costly to re-align. Robtech 
produces a disk maintenance kit which 
allows you to perform this task without 
any great technical knowledge. Re- 
alignment is fairly simple to achieve but 



the necessary adjustments mean that 
some dismantling of the drive is 
necessary. 

With such a range of utilities, the 64 
can be customised to your own 
particular needs. This is the main 
advantage of a mature machine because 
you get the benefit of years of 
experience and experimentation. There 
is still plenty of room for innovation but 
the advent of the new series of compu- 
ters may cause a slow drying up of specific 
64 developments. On the cheerful side, 
there is a 64 in the 128 and I remember 
rash statements of the death of the 64 
when the Plus/4 and C-16 were 
launched. Look what has happened to 
them. Long live the 64. 
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David Janda dons his white 
coat to examine the 
anatomy of 

IN THIS ARTICLE, I INTEND TO TAKE A 
look al the structure of a C program, 
together with an overview of the basics 
necessary in understanding C. 

Data Types 

C has a variety of data types. When a 
constant is declared, the micro can 
usually tell what type the variable 
should take by simply looking at the 
data that will initialise it. But what if the 
value is to change? The compiler needs 
to know what type of data is going to be 
held in a particular variable, and that is 
why declaring variables is very 
important. 

There are seven basic types in 
standard C: 

int 

long 

short 

unsigned 

char 

float 

double 

In standard C — int, long, short and 
unsigned would be data types that are 
used to represent intergers — whole 
numbers. Int is usually assigned with the 
standard word size of the micro. A short 
integer can be no longer than int and 
long no smaller than int. 

However, actually implementing all 
these different types on a small version 
of C can be impracticle, and often, one 
type can store the same value as 
another. The C Power package 




(reviewed in Your Commodore June 
1986) makes no distinction between int, 
long and short; they are treated by the 
compiler as being the same. In the case 
of C Power, int, long and short use two 
bytes (16 bits) to represent numbers, so 
the range of the integers that these types 
can represent is from -32768 to +32767. 
Actually declaring the variables is simple 
enough, just specify the type followed 
by the name of the variable: 

int age; 
long count; 
short box; 
int a, b, c; 

As you can see, more than one 
variable can be declared on the same 
line. 

A variation of integer variables is the 
unsigned integer. An unsigned integer 
must not be less than zero. It normally 
occupies the same space in memory (in 
C Power this is true) and thus can be 
larger than a signed integer. Declaring 
an unsigned integer is done as follows: 

unsigned int fred; 

The char type is in fact an unsigned 
integer in the range of zero to 255. The 
computer translates a number to a 
corresponding character. Declaring 
char variables is done as follows: 

char initial; 

char first, second, last; 

char letter ■ f A' 

Float and double are types used to 
represent numbers with a fractional 
part. In standard C, double can store a 
number greater than float, but in C 
Power they are treated the same. 
Declaring floating point variables is 
done like this: 

float pi; 

float part = 66.342 

Constants can be defined in each 
type: 







whole = 1234; 
letter = 'B'; 
beep = V007"; 
laugh = 3.14111; 

It's important to note that in the 
example the characters /007 were NOT 
assigned to beep. There are characters 
in the ASCII/CBM codes which cannot 
be displayed. C allows a character to be 
represented as long as it is preceded by 
the backslash character. Another 
method is to use escape sequences: 

/n — newline 
/t — tab 
/b — backspace 
/r — carriage return 
/f — form feed 
// — backslash 
/' — single quote 
/" — double quote 



As an example, consider this line of 



C: 



print f("This line/nis split") 

This would be printed as: 

This line 
is split 

Why? Because the escape sequence 
/n would print a new line. This type of 
feature is very useful in C Power, as it 
enables control codes (such as those for 
colour) to be embedded in text. 

String handling is also catered for in 
C. However, unlike Basic, a C string 
cannot be dynamically created. It must 
be declared like all other C variables. 
Further more, you cannot declare 
strings like this: 

char name = "Your Commodre"; 

Consider this example: 
main () 

/* A simple C example V 



char name[40]; 




Programming 



primff'Hello, what's your name?/n"); 

scanf (*'%$", name); 

printf("Pleased to meet you %s,"n 

name); 

I 

What's going on? Well, first the 
name is stored in any array whose type is 
char. The functions printf() and scanf() 
are used for I/O, and the conversion 
specification '%$' is used to get and put 
the actual string. 

C has a number of functions that are 
associated with string handling. First, it is 
vital to point out that even though a 
string may be dimensioned to n 
elements (in our example 40), once a 
string has been assigned to the array, the 
end of the string will be followed by a 
zero (null) character. In other words, if a 
string array of lOelements was specified, 
and I entered my name, thearray would 
look like the following in memory; 

DavidOnnnn 

Where 'n' is an unassigned element 
of the array. This is important when 
learing how to use C functions. 



C siring functions may vary between 
different implementations of C; here is 
what C Power has to offer. 

strncat (si, s2, n) 
strcmp (si, s2) 
strncmp (si, s2, n) 
char strcpy (s1, s2) 
char strncpy (si, s2, n) 
strlen (s) 
char index (s, c) 
char rindex (s, c) 

The first two functions join strings s1 
and s2 and leave the result as si. strncat 
differs in so far as it will only copy n 
elements. The next two functions are 
used to compare two strings, and will 
return a value of zero if the two strings 
are the same size, < zero if s1 is less than 
s2 and > 0 if si greater than s2. 

As with the previous example, the 
second of the pair will only work on n 
characters. The next pair of functions 
will copy s2 into s1, and strlen will return 
the number of characters in a string. 

The last two functions will set a 
pointer to the leftmost/rightmost 
occurence of character c in the string s. 



C IN PERSPECTIVE 

C is a very powerful language. It will 
be one of the most popular languages of 
the 80s — 90s and will no doubt spawn 
many varients. It has been described as a 
'crude' language; that is, one that has 
many hi-level features, yet is to low level 
in many respects. 

Whatever the case, it is portable, 
compact and fast — three character- 
istics which are important for micro 
users. 



TABLE 1 - C KEYWORDS 

Loops — for, while, do 

Decision — if, else, switch, case, default 

Branches — break, continue, goto 

Data types — car, inl, short, long, 

unsigned, float, double, struct, union, 

typedef 

Storage classes — auto, extern, register, 
static, 

Please note that not all these 
keywords may be implemented on all 
versions of C. 
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Utilities - Music Makers - Paint Prog 
Graphic Designers - Data Bases 

Spread Sheets - Word Processors 
Business Progs - Joysticks 

Ram Packs - Dust Covers - Leads 

Interfaces 
In fact anything to do with 

C16 or Plus 4. 

Send S.A.E. for a detail leaflet. 



Cl6/Plus 4 Centre, ANCO Marketing Ltd, 
4, West Gate House, Spital Street, 
Hartford, Kent. DAI 2EH. Tel: 0322 - 92513/92518 



24 Hour hot line: 0322/522631 



Eric Doyle tells you 



which chips do what. 



LOOK INSIDE A COMPUTER 
and what do you see? Lots and 
lots of chips. What are they 
doing there? 

It is tempting to visualise a 
computer's memory as a 
massive slab of tarmac 
covered in thousands of 
regular depressions which 
hold numerical values. For 
the user this image may be 
very useful but to the 
designer nothing could be 
further from the truth. The 
architecture is as complex as 
any gothic cathedral and yet, 
in a similar way, the many 
small parts are united by a 
poetic, logical oneness. 

Although I will be looking 
at the C64 in detail, the 
principles are true for all 
computers whether made by 
Commodore or not. The 
architecture of a computer 
can be broken down into 
several main areas: RAM, 
Basic interpreter, input/ 
output routines (kernal), 
character pattern information 
and video/audio/peripheral 
communication channels. 
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Memory 



As everyone finds when they 
power up their brand new 64, 
only 38K of this memory is 
available to the user for Basic 
programs with a further 4095 
bytes lying idle at the higher 
end of memory ready for 
machine code programs 
(49152-53247). The memory 
block diagram shows how the 
standard memory is laid out 
under normal circumstances. 

This brings us back to the 
tarmac slab syndrome. The 
diagram actually represents 
the contents of several chips 
scattered widely about the 
printed circuit board inside 
the computer's casing. 

The largest section of the 
64 is comprised of eight RAM 
chips bearing the numerical 
code 4164 or 3764. Each chip 
contains 8192 memory 
locations (bytes) and together 
they form the 64K of RAM 
implied by the computer's 
name. 

Given that the total 64K of 
RAM occupies all memory 
locations up to 65535, how 
can the ROMs occupy some 
of these locations at the same 
time? 

Remember that the brain 
of the computer is the CPU 
(the 6510 chip). This can be 
commanded to communicate 
with specific areas of 
memory. Looking at the 3D 
representation of the 
computer's memory you'll 
see that RAM and ROM 
memory is 'stacked' in certain 
areas. To give a memory con- 
figuration as shown in the 
previous diagram, the CPU 
must be told with which 
layers of these stacks it can 
communicate. 



' G . Ii . • > - t 




C64 



Memory location 1 


three bits switches one of the 


determines the shape of the 


three ROMs in the following 


memory. Each of the tower 


way: 




SWITCH 


BIT ROM AFFECTED 


OUT IN 


0 Basic 


AND 254 OR 1 


1 Kernal 


AND 253 OR 2 


2 Character 


AND 251 OR 4 



You may also notice that 
the higher part of the 
memory is triple layered in 
places. The selection of which 
'bank' is used is made by the 
computer. Here the character 
ROM is overlayed by the SID 
bound chip, the Vic video 
chip and the CIAI/CIA2 
input/output chips. 

The work done by SID and 
Vic is obvious, CIAI 
communicates the inputs 



from the keyboard, the 
cassette recorder and the 
joystick ports. CIA2 controls 
the user port and the serial 
DIN socket for printers and 
disk drives. Highly charged 
owners of a C128 may have 
found that sparking their 
static charge to the joystick 
port results in the need to 
replace CIAI. Delicate things 
these chips! 



Burnt Chips 



Programming 



Whal is a chip? We all know 
that it contains memory 
locations but how is the 
information stored? 

The standard description 
of a byte is a row of switches 
which may be off (0) or on (1 ). 
In electrical terms this means 
that a one is represented by 
an electrical voltage, a zero by 
no voltage. 

This achieved in different 
ways depending on whether 
the chip is RAM or ROM. The 
difference between RAM and 
ROM is that RAM is volatile 
and anything stored there 
disappears when the machine 
is turned off (usually by one of 
the kids playing with the 
mains plugs). ROM is 
unchangeable with each 
memory being 'burnt in' 
permanently. 

Each byte in the ROM is 
represented by an array of 
eight diodes which act like 
little fuses. When a chip is 
programmed a zero bit is 
created by overloading the 
corresponding diode. The 
diode blows like a fuse and 
the bit can no longer pass a 
current, the computer reads 
this as zero. This method is 
consequently known as 
'blowing' a chip. 

RAM chips fall into one of 
two categories: dynamic or 
static. Most of the differences 
will not concern us here 
except that dynamic is 
cheaper to buy but not as easy 
to maintain as static. In the 64 
the only static RAM chip 
holds the colour information, 
the rest is dynamic. 

Bit information is held as a 
charge or lack of charge on 
arrays of tiny capacitors. This 
charge has a tendency to leak 
away from dynamic chips 
and must be refreshed at 
regular intervals. The busy 
bee Vic chip helps out here by 
doing the rounds every three 
thousandths of a second. 

Small power surges at 
power up can randomly 
charge up these capacitors 
which is why you must never 
assume that any memory 
location is set to zero. 

Controlling the com- 
puter's memory is the key to 
exciting programming on any 
machine. In future install- 
ments we will look at the 
major Commodore home 
computers and see what can 
be learnt by comparing and 
contrasting their chips. 
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VERSION 
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DISC DISECTOR 
V5.0 



Now the FIFTH generation of [he country's lenHuj Obc 
/.ii' . . .■ i i r is g afafcte Tho Utnl .nvoo Includes 
many mora 'PARAMETERS' to handle the latest highly 
protected dfsci. 

-EVESHAM J MINUTE NIBBLE If r- - laterE vcrilon . ■ rh. 

»*«nXfl Evesham NiDbler" now DOasOng even mora po*n 
and speed. Will now copy oven the mon highly 
protected dl«a In 1-4 minutes. Handles the latest types of disc 
protrnUon completely automatically. This often Involves the 
me of the "PARAMETER COPIER" which aooa the vital secret 
code that tne highly protected programs check for (This is the 
important afferent* that mates mis the nest) *i the ome of going 
to press this program coped virtually every dfx program 
available for letting Including the latest In games and 
business loftwarc. 

"DUAL DRIVE NIBBLE R~ allows the use of two dnves to make 
■van faster back-ups. Incorporates devter number cnange 
software so no hardware mods necessary. 

"NOVA TRANSFER"" will transfer to disc the latest Nova Load 
programs nOuOng multl part loaders. A very useful utility thai 
•no includes routines to transfer Summer Games H" and "Beacrv 
Head 11" to disc 

-DISCO" will transfer standard speed load software to disc 
"TRANS QD" allows you lo save a fast fcsad system to your own 
docs 

-DOUBLE BACK UP" is a very fast rwo rJnvr back up 
As wei as these important newcomers all the e*5 favourite utilities 
which have helped earn "Oiiector" sum a large following are 
included These tncbde Menu Maker (selective). Fan 
Formal. Urtscratch. Disc Monitor, Disc Orderly. Fan File 
Copy, Index, ate., etc. 

rrie whole package a menu driven and has its own fast boot sysiem 
built m la your convenience. Pays fc* itself the first day you receive It. 

ONLY €29.95 
Customers with earlier verstora may return them along with 

a payment of 19.93 lo rerafve WO 
Progranu are COM 121 end ISJ0/71 compatible In *4 mode. 
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After enjoying 
success sloe. Its 
h.v. now made soma Improve 
m.n,s to -OUK»M- » 
maintain Its poiM^n as the 
bast value m the disc spaed 
up/ullllty" cartrldoes. 
Fart LOAD I now 5 7 times 
Works wtb 



normal speed,. 

majority of protected 
be swished in and out from the 

keyDoafd. 

FHt SAVE at 7 times normal 
speed. 

Fast Format takes juu 20 wcorws. 
Fast Backup rop-rt *> erwe cw « 
tour n-nutes (not P-otcoW 
lofrwarel 

Vary Fas. Flla Copier '"jf"™* 
(lt rcopyinq at HIGH speed Now 
S^lSuptoZWblcKWIong 

lmp ,c^rX>S^rTUindS ; ;0- 

i) makes (or easy use 
drtve eg S|RETuRNJ will LOAD a™ 
osouv a d-eoory without over- 
wSaASfC SHIFT RUN*TOP-* 

LOAD "0:"'AI « c V * ty - ^ 
useful. 

^corporate. Cant ton" 

prlnteTsoftware lose, pon) with 

Tbm graphics capability (requires 

user port cemronics cable) 
A RESET switch is fmed (We have 
(ou nd thtt to w - umtoppaDle . it 
even preserves the tape Duffer) 

tndqe. rt a tota-y "transparent ano 
uses special -wrtchlng techniQues. 
"I28" and "70 ciwisp)rt«ul« « 

'64 mode 

PLUS MANY MORE Wg 
FEATURES TO MAKE YOUR 
,sVl FAR MORE FRIENDLY TO 
OPERATE . 

ONLY £19.95 



When reviewtrg 
Commodore HoOT 

EVERY r** 1 



•OuKkdiv;'" 
said "A 



MUST FOR 
OWNER". 

NOW EVEN FASTER 



THE BEST IN 
BACKUP METHODS 
IS NOW EVEN BETTER 

NOW HANDLES PROGRAMS THAT LOAD SUBSEQUENT 
PARTS 

"Freeze Frame MKII must have Oeen the world's most powerful 
»nd most successful backup product The success of "Frew Frame" 
spawned several mtators but tfiey are pale iminucva of. what we are 
convinced. Is the most advanced and easy to use backup product 
In the entire world. 

Now the "MKI1I" version has moved "Freeze Frame' wen ahead ol the 
"app^Oon" As well as its unfarling skill in handling every memory 
resident program available for testing up to 1st July 1986 It will now 
transfer from tape to doc the vast majority of programs that load 
subsequent parts. 

FEATURES 

• TAPE TO TAPE 



TAPE 10 DISC 
DISC TO DISC 

C OM PLETELV SELF C (XT AWED. 

NO EXTRA SOFTWARE NEEDED 

FILES COMPRESSED FOR ECONOMY 

OF STORAGE SPACE 

1 2S-! 280 COMPATIBLE I'J 

M MODE 



DISC TO TAPE 

RE10AD INDEPENDENT OF THE 
CARTRIDGE 

NOW HANDLES PROGRAMS THAT 
LOAD EXTRA PARTS 
PROGRAMS RESTART FROM THE 
POINT BUTTON IS PRESSED 



OPERATING "FREEZE FRAME" 

Freeze Frame" is simplicity Itself to use. It rs cartridge based so is simply 
plugged into tne cartridge port When the computer is switched on a 
message is dtsptayed. pressing ■'HETLiRN'* win clear the computer back to 
the normal start up screen Software can now be loaded from tape or doc 
completely as normal. The latest version of "Freeze Frame*' will. io the 
best of our knowledge, allow ANY software io load and run normally 
funiike compeobve products'. 

Freeze Frame" can oe brought into operation at any convenient point by 
pressing the button on rt You can then do one of three thing*- 

1 . Pressing "D" will save a working version of the program In 
memory lo a formatted disc. This version will Include an 
auto booting very high speed reload {many programs 
reload In less than 10 sees). 

2. Pressing "S" will save to disc with a standard reload speed 
that can be used by non 1541/70/71 drives U.S. spec, 
machines, etc.. but perhaps more Importantly by most fast 
load cartridges and systems. Use 'Dolphin DOS" to reload 
anything In less than 10 sees. (Also suitable for U.S. spec, 
machines.) 

3. Pressing "T' will save a working version of the program In 
memory to tape. This Incorporates a high speed reload at 
approx. 2400 baud. 

IT'S AS SIMPLE AS THAT 

AIL PROGRAMS SA VED WTTH -FREEZE FRAME ' CAN 
BE RELOADED INDEPENDANTL Y OF THE UTILITY 

ONLY £39.95 

Owners of earlier versions can return them 
and upgrade for €14.95. 
SERIOUS WARNING! THIS IS AN EXTREMELY POWERFUL PRODUCT 
AMD IS STRICTLY FOR PERSONAL USE. DONT COMPARE fT WITH 
ANY OTHER PRODUCT. NOTHING ELSE OFFERS THE POWER OF 
-FREEZE FRAME: 



QUIET DRIVE STOPS 



TNI package (TMPC* jtes "ew dihe *»» la rwo IS4H irijl *ii and for good ire 

^luounkn Ihr Mlirq pocrss n rrr, easy WW m v" o UWOed U» 
mrrt tre tamer* Hran nrvrni tour Jky™™ nioOtrtii fflfl main yan drivr pj" wen 
unHrxocn 

ONLY £4.95 



DOLPHIN DOS THE D.FFERENCE IS STAGG^^ 



Like everyone that has had the pleasure of seeing this system in 
operation you will be amazed by both the speed and ease of 
use. It is compatible with the majority of commercial software, 
speeding up both the program loading and SEQ/REL files. 
Fitting requires the inserfian of two sub assembly boards, one 
in the 1 54 1 and one in the '64/' 1 28. This does not normally 
entail soldering, although a small amount will be necessary 
with some machines. 

ONLY £69.95 

If you require further inlormaoon please send SAE lor fact sheet 
Operates with the CBM 64 or 1 28 In 64 mode with 1541 disc drive. 



THE FEATURES & 

25x FASTER LOADING (PROGRAM FILES! 
1 2x FASTER SAVING (PROGRAM FILES) 
I Ox FASTER LOADING (SEQUENTIAL FILES) 
8x FASTER SAVING (SEQUENTIAL FILES) 
3X FASTER LOAD AND SAVE (RELATIVE) 
(These figures do not allow for searching) 
Easy DOS commands from function keys. 
Fast formats 40 tracks giving 749 blocks free. 
Centronics driver software inbuilt. 
Machine code monitor. 



Can be switched out if necessary 



SUBJECT TO AVAILABILITY. ALL ORDERS DESPATCHED THE WORKING DAY AFTER RECEIPT 



All prices include P&P and VAT. Send cheque. Postal 
Order or Credit Card No. Credit Card orders accepted 
by phone. Callers welcome. Wide range of goods 
stocked. Trade enquiries welcome. European orders 
send price as advertised. Outside Europe £2.00 for 
airmail. Mall order to Evesham please. 



EVESHAM MICROS 

BRIDGE STREET, EVESHAM, 
WORCS. WR11 4RY. 

Tel: 0386 41989 



MICRO CENTRE 

1 756 PER SHORE ROAD, 
COTTERIDCE, BIRMINGHAM. 
Tel: 021 -458 4564 



In Australia contact: MICRO ACCESSORIES of S.A., 39b Anderson Walk. Smithfield, South Australia 5114. Tel: (08) 254 6284 



Education 




Margaret Webb brings you 
Ihe latest in spelling 
packages. 

FOR A LONG TIME TEACHING AND 
learning spelling has been approached 
in a very "laissez faire" manner. It was 
thought that correcting the way a child 
spelt a word would stop the creative 
flow and thus stunt the pupil at an 
important point in his educational 
growth. I don't wholly subscribe to this 
theory; the rules of spelling have to be 
learnt, especially in an age when 
illiteracy seems to be everywhere and 
being literate may help the child in a 
shrinking job market. 

Of course, society and advertisers in 
particular, seem to be contriving to 
undermine any good work being done 
in our schools in language 
development. How many times have 
you, for example, seen phrases such as 
"Kwik Save", "Beanz meanz Heinz", 
"iotta bottle", "lo fat"? 

As yet, I have not seen a computer 
program which teaches and tests the 
rules of spelling such as "t before e 
except after c". This is surprising since it 
is fundamental to our spelling system 
{illogical though it may seem on 
occasion). Instead, software authors 
prefer to tackle spelling from the "word 
list" approach whereby you test, by rote, 
the child's knowledge of lists of words. 
Whilst this technique has its value, it 
should be used to help reinforce the 
spelling rules and highlight the 
exceptions to them. There appears to be 
a dearth of spelling software around but 
here a couple which may be of help. 

Word Wobbler from Longmans is in 
the form of a game in which you move a 
little man around a grid collecting the 
letters in the correct order to spell the 
proscribed word. The grid is constructed 
from vertical and horizontal conveyor 
belts and has, of course, the obligatory 
nasty which tries to kick you off the grid. 

The game has a number of faults. 
Movement along the conveyors is 
sluggish and can often lead to an 
impossible situation where you cannot 



move from a letter square before it 
changes, thus loosing a life. Another 
fault is the difficulty level. At the "very 
easy" level, words such as "notice" and 
"important" are given - hardly easy 
words! Both of these faults tend to cause 
the child to lose quickly and thereby 
give up as a failure. 

However, these are not the worst 
parts of the game. In order to tell the 
player which word has to be spelled, the 
word is put on the screen. Surely this is 
self defeating. 

A more effective way would be to 
illustrate the word to be written out. This 
method has its limitations in that not all 
words can be adequately turned into 
recognisable graphics. In addition, some 
degree of ambiguity may occur, for 
example, the words vase, urn, pot and 
crock could be represented by the same 
picture. This approach can, however, be 
implemented to provide a simple 
learning program to help infants with 
reading and spelling of basic words such 
as colours, zoo and farm animals, toys 
and parts of the body. I'm not aware of 
any computer programs which use this 
approach although hand-held games 
have used this principle for several years 
by asking the user to write the word for a 
picture specified in a booklet. 

Programming the computer can be a 
sort of spelling aid. Anyone who has 
dabbled with programming will know 
that a spelling mistake results in a 
"SYNTAX ERROR". Playing adventure 
games can also reinforce spelling 
technique. The use of an incorrectly 
spelled word usually results in a "Sorry I 
don't understand. . ." phrase. This could 
be used to good effect in conjunction 
with the graphical technique described 
earlier in the form of simple graphical 
adventures. The player would only be 
allowed to take or use an object if the 
word is typed in correctly. There must be 
enterprising teachers/programmers 
who can implement these ideas in really 



effective software. 

The advent of speech synthesis has 
brought a whole new slant to learning 
spelling since you can now be told what 
to spell. 

The Cave of the Word Wizard is a 
disk based game in which the child 
guides an explorer through eight levels 
of caves looking for four jewels. He has 
with him a torch to find his way around 
and a pack of sticking plasters. The 
plasters are your "lives" and are used up 
if the explorer trips over a rock or is 
bitten by "nasties". The torch battery 
tends to run down and leave you in the 
dark unable to find your way out. Both 
battery power and band-aids can be 
replenished by spelling words correctly 
when the wizard magically appears and 
tells you a word. 

There are 10 carefully graded 
spelling lists starting at list one with very 
simple words such as ant, cat, red, man, 
toy and web, through to level 10 words 
such as synonomous, photosynthesis, 
correspondence and pterodactyl. All in 
all, about a thousand words which will 
keep players of all ages busy. The 
animation is not exactly state of the art 
but it's some of the best around for 
educational software. Certain words can 
be difficult to understand because of the 
limitations of electronic intonation but 
this is the best speak and spell game I've 
seen. The surprising feature is that it was 
written in 1983 and rather sadly, it's 
American. Why can't our programmers 
produce comparable work? 

Time for a quick "Crie de Coeur". 
You may have noticed that Teacher's Pet 
has not appeared every month recently. 
The simple facts are that I'm not 
receiving sufficient new material (even 
though the Editor does his best) to give 
you new ideas. I would be grateful if all 
you publishers/authors/software 
importers out there would tell me (via 
the Editor) of new products which you 
are handling. 
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C64 



Save your fingers a lot of 



work with our new software 



service. 



IT'S THREE O'CLOCK IN THEMORNINC. 
You si! at the computer keyboard having 
just finished a marathon typing session 
entering one of the superb programs 
from Your Commodore. Your fingers 
reach for the keyboard and press the 
letters R, U and N/. You sit back 
expectantly and. . .nothing happens. 

Well, I'm sure that we have all had 
problem before now. When it does 
happen it's a matter of spending hours 
searching through the program for any 
typing mistakes. No matter how long you 
look or how many people help you, you 
can usually guarantee that at least one 
little bug slips through unnoticed. 

Here, at Your Commodore, we pride 
ourselves on the quality of listing that we 
print. Unfortunately, this usually means 
that they are also very long, thus taking 
longer to type in and leaving more room 
for errors. All of the listings in Your 
Commodore are taken straight from a 
printout of working programs, it is 
therefore very unusual for errors to 
appear in the magazine. 

Because of the length of our programs 
we do get a large number of requests from 
readers who would like us to put specific 



SOFTWARE ton 




programs on tape or disk for them. 
Obviously this is very time consuming and 
means that we can't spend as much time 
working on the magazine as we would 
like. 

The Your Commodore Software 
Service makes available all of the prog- 
rams for the C64 or C128 on disk or tape 
published in Your Commodore. The cost 
of a cassette is £4.00 and a disk will cost 
£6.00. 

Unless otherwise stated all C64 and 
CI 28 programs are available on the one 
cassette so you simply need to order the 



one cassette- 
None of the programs are protected 
and we suggest that you make back up 
copies before you use the programs. 

All programs on the cassette will be 
saved using a tape turbo routine. 
However, we cannot guarantee that all 
programs will work correctly with this 
lurbo routine present. We therefore 
recommend that before you use any of 
the programs you make a copy of the 
programs on your own cassette or disk 
and use this version of ihe program nol 
the original. 



PLEASE COMPLETE IN BLOCK CAPITALS HI 

All cheques/postal orders should be made payable to:- 

ARGUS SPECIALIST PUBLICATIONS LTD 

I would like to order the following cassettes: {please tick box) 



ORDER FORM 
C64/C128 ONLY 



SEPT'86 — TAPE 


YTSEP86 


£4.00 




SEPT'86 — DISK 


YDSEP86 


£6.00 




OCT'86 — TAPE 


YTOCT86 


£4.00 




OCT'86 — DISK 


YDOCT86 


£6.00 




OVERSEAS POST 




£1.00 






I enclose a cheque/postal order for £ 

NAME 

ADDRESS 

POSTCODE 

All orders should be sent to:- 

YOUR COMMODORE SOFTWARE, READERS SERVICES, ARGUS SPECIALIST PUBLICATIONS, 
WOLSEY HOUSE, WOLSEY ROAD, HEMEL HEMPSTEAD, HERTFORDSHIRE HP2 4SS. 
Please allow at least 28 days for delivery. 
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FOR ONLY 



YES 

Return your Final Cartridge I together 
with a check for £5 + £2 postage 
and handling 



^TTnal CartridS" 



THE FINAL CARTRIDGE I 



THE WORLD'S MOST 
SUCCESSFULL EXTERNAL 
OPERATING SYSTEM. 



MM IN 



Freeze 



■•mm*" 



« mm* - _ 

MOV PJ 



,«.c^-f» .,,,«, 



aw 



Includes: 

FREEZER 

Menu-driven. Freezes 
everything. Frozen pro- 
grams reload fast without 
the cartridge. • 

DISK/ 

TAPE TURBO 

Unique. Also saves 6 
6 limes (aster to disk 

GAME KILLER 

As good as dedicated 
game-killers 

CENTRONICS 
INTERFACE 

Incl. full page multicolour 
screendumps m 12 shades 
of grey. 



24 K EXTRA RAM 

for Basic programs 

BASIC TOOLKIT 

ML MONITOR 

plus drive monitor. 

A tola I of 
40 EXTRA 

COMMANDS 

and functions always 
available! 



FOR ONLY 



YES 

Return any old competitor s 
cartridge together with 
a check for £20 + £2 
postage and handling. 



* only from disk. 

copyright and registered trademark 
M&P computers 

WolpKaertWocht 238 3083 MV Pone-flam 
Nei^erla nos 

Tel 01031 - 104331982 Tele. 28401 a mi. nl 
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COMPUTERS 



U.K. ORDERS Available by the wellknown 
Commodore Dealers or directly from 

H & P Computers 

9 Hornbeamwalk 

Witham Essex CMS 2 SZ England 

Telephone: 0376 - 51 14 71. 



Micronet Offer 




Your commodore teams up 
with Micronet to bring you a 
very special offer. 



IF YOU OWN A COMMODORE 
Communications modem you are no 
doubi aware thai you can use ir to access 
Prestel and Micronet. Before you can do 
so you need to have the VIEWDATA 
software that is available on Compunet 
and your own account on Micronet 
which costs £16.50. 

Your Commodore has learned up 
with Micronet to give you your first 
quarter's subscription to Micronet 
totally FREE. 

Once you have your FREE subscrip- 
tion to Micronet you will have the whole 
of the services offered by Prestel and 
Micronet at your disposal. You can 
browse around the News pages of 
Prestel, send messages to friends who 
have Prestel accounts, go on to one of 
the chatlines and talk to people from all 
over the country. In fact you have all 
sorts of information at your fingertips, 
from train limes to the latest sporls 
results. 

Micronet is usually just a local 
telephone call away, this means that 
after six O'clock in the evening it will 
cost you around 50p for an hour on the 
system. 

Once you start to use Micronet, 
which is a section of Prestel only open to 
members of the Micronet 'club', you 
will no doubt want to download some of 
the software that is available onto your 
own disk/tape. Before you can do this 
you usually have to purchase the 
Mustang software from Micronet at a 
price of £5.00. We will give it to you 



microne 




FREE. This software gives your computer 
the ability to download software from 
Micronet, be it a free game or a £20.00 
wordprocessor. 

The Your Commodore offer only 
provides you with free Mustang 
software and your first quarters 
subscription. If you do buy anything 
from the system you will of course have 
to pay for it youself. 



What You Have To Do 

In order to take advantage of this very 
special offer you simply have to fill in the 
form on this page and send it to: 
Your Commodore Special Offer 
Micronet 
8 Herbal Hill 
London EC IR 5EJ 

and Micronet will send you the nec- 
essary forms and information. 



MICRONET SPECIAL OFFER FORM 

I would like to take advantage of the Your Commodore Micronet special 
offer. 

I would like to receive the Mustang software on TAPE/DISK 
(delete as applicable). 



NAME 



ADDRESS 



mi"*" r.CtlMi.inii 



i iiiMitfii*u«*ifii*>iMtrrtftitr 



POSTCODE 

MY COMPUNET ID is: 

Send completed entries to: Your Commodore/Micronet Special Offer, 8 
Herbal Hill, London EC1R 5EJ. 




JEEP COMMAND 

Escape through unchartered enemy territory 
under ferocious fire. Drive that jeep, Fire those 
guns T Jump the ramps. It's fast, furious and 

addictive. C64, C16. 



Argus Press Software Group. Victoria House, Leicester Place, London WC2H 7NB. 01-439 0666. 
For mail-order and 'Byte-me' T-shirts {small, med, large: £3). 





Please send cheques/posial orders lo: 

Compumart, (Dept Y64 ) 

'Unit 8. Falcon Street. Loughborough,! 
Letts, LEII 1EH 




DISC DRIVE £115 

Enhancer 2000 and bundled word processor 



ex 
VflT 



*On sale in computer stores 
across the USA 
•CBM64/128, Plus 4 
compatible 
'Super high 
speed -it's fast 
*1 year warranty- 
it's reliable 

*Does not use any computer 
memory- it s smart 

•FREE SOFTWARE worth £50 
*5V«" DD, 35 track 

*£132.25 plus £5 p&p. Total £137.25 




BLANK DISCS 
£8.6 9 vat 

m 10 discs per box 

'Double sided, double density 
"Hub reinforced, 
100% certification, 2 notches 
and index holes. Amazing free 
storage box. Ring now for gi 
service and double storage. 
£9.99 plus £1 p&p/box 



Your firstline of stxppl 

Write for full details or phone Access 0480 213969 
Cheques payable to RE. Ltd., 
206 Great North Road, Eaton Socon, St. Neots. Cambs. PE19 3EF. 
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THE GIFT 

OF THE 







Gordon Hamlett has been 
giving his C64 some speech 
therapy with the help of 
Superior Software. 

THINK OF ALL THE BAD NAMES YOU 
have ever called your computer. Maybe 
when your latest program has just 
crashed for the umpteenth time or 
when, after several hours of playing, you 
have failed to beat your best score on 
the latest mega-game by a measly 25 
points. Certainly my machine has had to 
suffer some decidedly unparliamentary 
terms. And isn't it a relief to know that 
the beast can't answer back? 

Well, I'm afraid that I've got some 
bad news for you. Using this latest utility 
from Superior Software, your 
Commodore cannot only answer you 
back, but the speech is of such a quality 
(hat you will even be able to understand 
what it says to you! 

Speech!, as the name suggests, 
allows you to include speech in your 
own programs. When you consider all 
the vagaries of the English language, 
with such potential problems as plough, 
though, cough and tough, you will see 
that this is no mean achievement. The 
system works by dividing the different 
sounds that groups of letters make into 
49 different phonemes. For example, 
consider the following four words; hard, 
bat, mail and bare. All of them involve 
the letter "a" to give them their main 
vowel sound and yet all four are totally 
different from each other. In Speech!, 
you would enter the vowel sounds as 
HAARD, BAET, MAYL and BAIR. Most of 
these unusual sounds are vowel sounds 
but there are also a few special con- 
sonant combinations such as "zh" to get 
seizure rather than "z" to get zebra. 

The authors claim that you can 
generate an unlimited vocabulary by 
using these phonemes so your first task 
is to type in the phrase that you are 
interested in and see what the computer 
throws back at you. The chances are that 
it will sound either partially or nothing 
like what you intended. Don't worry 
though. The trick is to spell words 
phonetically using phonemes rather 
than spelling them normally. Thus 
education might become "ehdyuw 
kayshun". You soon become used to 
typing in words this way and when you 
play them back, they generally sound 
reasonable and recognisable. Once you 
have a phrase that is almost, but not 
quite, you can start tweaking and fine 
tuning it. This might mean changing a 
final "s" into a "z" or shortening or 
lengthening one of the vowel sounds. 

Everyday conversation would be 
pretty boring if everything was spoken 
on the same note with not intonation or 
inflection in the voice and Speech! 
allows you to play about with these 
factors as well. 

You can adjust the overall pitch of 



the voice from reasonably high to very, 
very low. Punctuation also affects 
intonation. A question mark will raise 
the pitch of the final syllable whilst a full 
stop will lower it. 

The commands required to control 
the speech are simplicity itself. 'PITCH 
and "SAY are the two main commands. 
You can also adjust the emphasis placed 
on each individual phoneme as you aim 
for a more natural rendition of a word or 
phrase. This is done via the • SPEAK 
command and is likely to involve more 
tweaking of your word. This seems to be 
a more hit or miss affair than the *SAY 
command. One of the phrases that I 
was playing about with was "I am a 
Dalek. Exterminate." When I tried it 
direct using 'SAY, the first sentence was 
all right but needed some changes of 
intonation whilst the second half was 
fine. When I changed to 'SPEAK though, 
"I am a Dalek" was excellent but the 
program kept throwing out all my 
attempts at "exterminate." Maybe I was 
just using the wrong phonemes but it 



was annoying when it sounded fine 
earlier. 

The acid test for any speech 
synthesiser is how it actually sounds 
and whether I understand it without any 
undue effort. Speech! is excellent on 
both counts, providing that you take the 
time and trouble to make it so. Certainly, 
it is great fun trying. As for what you 
would use it for, lam not going to say too 
much as it is the subject of a competition 
included in the package to win a pair of 
professional walkie-talkies. Personally, I 
am going to set it up to say to the 
mother-in-law, all the things that I never 
had the courage to say myself. 

Speech! is available from Superior 
Software price £9.95 cassette and £11.95 
disk. 

Touchline 

Superior software: 

Regent House, Skinner Lane, Leeds LS7 

TAX. 0538 459 453. 

Price: £9.95 cass £11.95 disk. 





BINDERS 



FOR YOUR VALUABLE 
COLLECTION OF 
YOUR COMMODORE 
MAGAZINES 

SMART 'EASY TO USE 
"TOP QUALITY 



# £5.20 \ 

i inc ! 



To ASP Readers Service, PO Box 35, Wolsey 
House, Wolsey Road, Hemel Hempstead, 
Herts HP2 4SS (0442-41221) 
Please supply. .. .Your Commodore Binder* £5.20 Inc. PAP 

Total C (Pleme make cheque* payable to ASP Ltd.) 

Veari Required 198. . , 198. . , 198. . .198. . 

MelfTt9. . . .*.t.tttPi(ttM|Mi<l|llllt(t Itllillt M<fHI»HM 



Address 

Pleaie allow 21 days lor delivery 



TELETEXT 



A world of information 
at your fingertips 



The Microtek adaptor turns your C64 or C12B into a sophisticated Teieto*! Receiver 
Giving you a full colour display ol any ot the tree pages tiom Cce*a« or Oracle. There's 
the latest news and software reviews, toolball results and gardening tips, whals on TV 
plus much much more, hundreds ot pages constant lyupdaled to give you the very latest 
Information, at the touch ot a bullon 

A page like a recipe or a weather map may be saved Iodise or cassette 'or lale< reloading 
and pages may be accessed by your own programs so you could plot graphs ot sharp 
movements or toad the latest result slntoa pools predictor, the possibilities areendless 1 

Supplied with a manual the adaptor is cased and (its neatly on the usoi port 0l the 
Commodore. A connecting lead goes lo the VIDEO OUT" sochei ot any video recorder - 
this concept means an extra aerial is not required, channel selection is done on the 
video which saves us components, and saves you money 1 



From:- 



ONLY £69.95 Inc PAP. 

MICROTEXT 

7 Birdlip Place, Horndean, Hants. P08 9PW 
Tel: 0705-595694 
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MAIL ORDER 
ADVERTISING 



British Code of Advertising Practice 

Advertisements In this publication are requtred lo conform to the 
British Code ot Advertising Practice In respect of mail order 
advertisements where money is paid in advance, the code requires 
advertisers to fulfil orders within 28 days, unless a longer delivery 
period is stated. Where goods are returned undamaged within seven 
days.ihe purchaser's money must be refunded Please retain proof of 
postage/despatch, as this may be needed 

Mall Order Protection Scheme 

II you order goods from Mail Order advertisements in this magazine 
and pay by post in advance of delivery, Argus Specialist Publications 
Ltd will consider you for compensation ff the Advertiser should become 
Insolvent or bankrupt, provided; 

(1) You have not received the goods or had your money returned; 
and 

(2) You write to the Publisher of this publication, summarising the 
situation not earlier than 28 days from the day you sent your order 
and not later than two months from that day. 

Please do not wait until the last moment to Inform us. When you write, 
we will tell you how to make your claim and what evidence ot payment 
is required 

We guarantee to meet claims from readers made in accordance with the 
above procedure as soon as possible after the Advertiser has been 
declared bankrupt or insolvent (up to a limit ol £2,000 per annum lor 
any one Advertiser so al'ected and up to £6,000 per annum in respect of 
all insolvent Advertisers, Claims may be paid for higher amounts, or 
when the above procedure has not been complied with, at the 
discretion of this publication but we do not guarantee to do so In view of 
the need to set some limit to this commitment and to learn quickly of 
readers* difficulties). 

This guarantee covers only advance payment sent in direct response lo 
an advertisement In this magazine (not, lor example, payment made In 
response to catalogues etc.. received as a result of answering such 
advertisements). Classified advertisements are excluded. 
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Note: 

these are trade ins, but fully 
guaranteed by H & P for 
6 months. 

Availability is dependent on trade 
ins we receive. 

We will keep your check for 10 
days and return it without 
charge if the product is not 
available. 



copyright and registered irademark 
H&P compuiers 

Wolphaensbochl 236 3083 MV Rotterdam 
Nelher lands 

Ttl 01031 104231982 Tele* 28401 a m» nl 
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New: the famous German turbo nibbler on 

disk version 1.4 forf20.- 

Backs up everything. Only for experts! 



Send your check + f 2.- for postage and handling to 



COMPUTERS 



U.K. ORDERS 



H & P Computers 

9 Hornbeamwalk 

Witham Essex CMS 2 SZ England 

Telephone: 0376 - 51 14 71. 



Help 



COMMODORE 



L 



IIMIC 



Keith Eyeions brings you an 
insight into some little used 
Basic commands on the 



C64. 

SO YOU THINK YOU KNOW ALL 
about Commodore Basic V2? You may 
assume that all it is is a few simple 
COTOs, PRINTS, FOR. . .NEXT loops and 
IF. . .THENs, along with a mass of tedious 
POKEs. But look again, for in the depths 
of the Basic ROM several underused, 
but highly useful, statements and 
functions lie hidden. 

To start with, here are some 
commands simplifying and clarifying the 
import job of printing and displaying 
things on the screen. Many a user has 
been baffled and bemused, or just 
bored, by the tedious array of reverse 
field graphic characters that, when 
included in PRINT statements, position 
the cursor, change colour, and control 
printing in many other ways. But these 
confusing symbols can be replaced by 
the following commands: 

TAB 

You might have thought that the 64 does 
not have a TAB command, merely cursor 
control symbols in PRINT statements. 
Well, it does. At least, it does have half a 
TAB command. Instead of requiring row 
and column co-ordinates, as most Basics 
do, Basic V2 uses only one number, in 
the range zero to 255. It moves the 
cursor the specified number of spaces 
from the left-most space of the line that 
the cursor is on. As a screen line is 40 
spaces across, six full lines can be 
accessed. It is most useful for positioning 
things in columns. 



Examples: 

PRINT TAB (20) "HELLO" 
replaces the horrible: 
PRINT "[RIGHT 20] HELLO" 
PRINT TAB<190) "HELLO" 
is the same as: 

PRINT "|DOWN 4] (RIGHT 30] HELLO" 

SPC 

This function is similar to TAB, but 
instead of moving the cursor the 
specified number of positions from the 
left column, it moves the cursor from its 
present position. This is very useful 
when you have a PRINT statement with a 
large number of spaces between items. 
As well as being difficult to count when 
typing in a listing, they waste memory. 
Replacing them with SPC neatens the 
program, saves memory, and makes the 
listing easier to understand at a glance. 

Example: 

PRINT "COMMODORE" SPC(29) "64" 
replaces 

PRINT "COMMODORE [29 SPACES] 64" 

CHR$ 

This function can be very useful in 
programs, where it can replace control 
symbols in PRINT statements. It prints 
the character or control with the ASCII 
value stated in brackets. 



Example: 

PRINT CHR$(155) 
is the same as 

print " :: " 

Anyone trying to type in the latter 
command would probably have to look 
up the control symbol in the manual, 
before discovering that it is obtained by 
pressing the Commodore key and the 
eight key. 

Here is a list of the useful ASCII 
codes: 



Black 144 

White 5 

Red 26 

Cyan 159 

Purple 156 

Green 30 

Blue 31 

Yellow 158 

Orange 129 

Brown 149 

Light red 150 

Grey 1 151 

Grey 2 152 

Light green 153 

Light blue 154 

Grey 3 155 

CURSOR: up 145 

down 17 

left 157 

right 29 

home 19 

clear 149 

REVERSE: on 18 

off 146 



To make your program really clear 
and easily understandable at a glance, 
set variables to the ASCII codes you want 
to use, as below: 

10 RED=28: BLUE=31: WHITE=5: 
CLEAR=147: HOME=19 

Then, later in your program, you can 
see them in this way: 

100 PRINT CHR$(RED) 

POS(0) 

This little known function gives the 
position of the cursor, in columns 
distance from the left of the screen. It 
returns a value from zero to 79, but those 
values from 40 to 79 mean the same as 
zero to 39. The number in brackets has 
no relevance (as in the funciton FRE(O)) 
but must be included. 

Examples: 

PRINT POS(0) 
P=POS(0) 

Next, here are a few general useful 
commands that you may not know 
about. 



Help 



Save With End Of Tape 
Market 

This command is very useful if you have 
a cassette with several or many programs 
in it. If you tell the computer to LOAD, 
and give it a specific program name and 
it fails to find that program, it will carry 
on trying to find it indefinitely, even 
when it comes to the end of the tape. 

Although the auto-stop on the 
Datasettee will stop the tape, the 
computer will still think it is receiveing 
data, and continue with a blank screen. 

If however, you save the last program 
on the tape in the format shown below, 
it will put an end of tape market after it. 
This means that, if the situation 
described above occurs, the computer 
will halt the load as soon as the tape 
ends, and give an indication on the 
screen that the program has not been 
found. 

Example: 

SAVE"PROCRAM NAME",1,2 

Status 

After the computer has completed an 
input or output operation from an 
external device, it sets the variable 
STATUS (which can be abbreviated to 
ST) to give an indication of the status of 
the operation. If you enter 'PRINT 
STATUS' after switching on the 
computer, '0' will be printed. 

If, however, you do it after a load 
error, or a file operation, you will find it 
prints a positive number. A detailed 
table giving the STATUS code values is 
given on page 85 of the Programmers 
Reference Guide, but the most 
important values are those in which bits 
4, 5 or 6 are set. Bit 5,aftera cassette read 
operation, indicates a checksum error, 
while bit 4 indicates and unrecoverable 
read error or mismatch. Bit 6 indicates 
the end of a file. 

STATUS can be used when dealing 
with files, to find out when the end of a 
file is reached, by checking bit 6, and to 
find out whether a read operation is 
successful, by checking bits 4 and 5. 

Example: 

IF STATUS AND 32 OR ST AND 16 THEN 
PRINT "ERROR" 

IF STATUS AND 64 THEN PRINT "END 
OF FILE" 

CLR 

This does NOT clear the screen! It makes 
available all possible memory, without 
erasing any program in memory. It 
erases all variables, arrays, gosub return 
addresses and loops, closes all files, and 
resets the data pointer. It is useful in 
direct mode after you have run a 
program, and want to free memory, 
without erasing the program, for other 



uses- It is also useful in a big program, 
when you want to go on to something 
different, for which you don't need all 
the old memory consuming variables 
that you had been using. 

Wait 

This statement stops the program 
operation until the contents of a 
specified memory location change to 
match a specified bit pattern, usually in 
response to an external event. The 
computer takes the value stored in the 
location given, and does a logical AND 
operation with the next number in the 
command. If a third number is given in 
the WAIT command, then it isexclusive- 
ORed with the result of the first 
calculation. If the final result is positive, 
then the program continues, if not, then 
the process repeats. 

Examples 

10 POKE 198,0: WAIT 198,255 

This clear the keyboard buffer, and 
then waits for location 198, which 
contains the number of characters in the 
buffer, to change from zero. This causes 
the program to wait until a key is 
pressed, and is equivalent to 

10 GET KE$: IF KE$="" THEN 10 

WAIT! ,32,32 

This waits for a key to be pressed on 
the tape unit. 

POKE 161,0: WAIT 161,8 

This gives a pause of around 35 
seconds. Location 161 is part of the three 
bytes storage for the built in clock, and 
stores units of 256 jiffies (60ths of a 
second). This example sets it to zero, and 
then waits for the 8 bit to be set. To 
change the length of the pause, change 
the 8 to another one of the following 
numbers: 1, 2, 4, 8, 16, 32, 64 or 128. To 
calculate the length of the pause in 
seconds, multiply the number by four. 

Finally here are two useful space 
saving commands. 



ON...COTO/GOSUB 

This statement is very useful if you have a 
decision point in a program, where the 
computer jumps to a different part of 
the program, depending on the value of 
a variable. For example, if you had a 
point in a program where a menu of 
options is displayed, and the computer 
asks for you to choose by giving it a 
number, the computer might then 
process this with the following lines: 

100 IF N=1 THEN 200 
110 IF N=2 THEN 250 
120 IF N=3 THEN 475 
130 IF N=4 THEN 100 
140 IF N=5 THEN 900 



All this can be replaced by: 

100 ON N GOTO 200.250,475,100,900 

All the computer does is jump to the 
Nth address in the list following the ON 
GOTO or GOSUB command. If the 
value of N is zero, or greater than the 
number of addresses listed, the 
computer ignores the command. 
Negative values give an illegal quantity 
error. 

DEF FN 

This is very useful when the same 
complicated calculation is done several 
times in one program, and is duplicated 
unnecessarily, tt defines a function as 
any mathematical formula (e.g. X=3*X). 
It has a name, like any variable, 
consisting of one of two letters. 

Examples 

10 DEF FNA(X)=X'3 

sets up function A to multiply a number 
by three. 

50 PRINT FNA(7) 

calls this function, and prints the value 
21. It uses the number seven in the 
function, as X, and multiplies it by three. 
Try changing the function to do other 
things, and put different numbers in 
place of the seven. The X in the DEF FN is 
unimportant and could be any variable, 
it is merely what the computer labels the 
number (in this case seven) that you give 
it when you use the function, and it does 
not affect the actual variable X if you are 
using it. 

Some functions are independent of 
the value given in brackets, as in this 
case. 

10 DEF FNA{X)=INT(RND(1)*10)+1 
50 PRINT FNA(0) 

This prints a random number 
between one and 10, and, as X is not 
involved in the calculation, it does not 
matter what number you put in brackets 
when you use (he function. 

This function is, in fact, a good 
example of how you can use functions to 
save space. Having defined it, all you 
need to do to get a random number is: 

R = FNA(0) which is much simpler than 
R = INT(RND(1)'70>+1 

Finally 

I hope that you will find these 
commands useful and that what I have 
written has given yoiu a slightly better 
idea of what Basic can do. 

If you have any ideas for advice or 
hints that may benefit other Your 
Commodore readers then please send 
them into the editorial address which 
can be found on the Contents page. 



It's easy to complain 
about advertisements. 
But which ones? 



Every week millions of advertisements appear in print on posters or 
in the cinema. 

Most of them comply with the rules contained in the British Code of 
Advertising Practice. 

But some of them break the rules and warrant your complaints. 

If you're not sure about which ones they are, however, drop us a line 
and we'll send you an abridged copy of the Advertising Code. 

Then, if an advertisement bothers you, you'll be justified : 
bothering us. 

The Advertising Standards Authority. 
If an advertisement is wrong, were here to put it right. 

ASA Ltd, Dept 2 Brook House, Tomngton Place. London WClE 7HN 




HANDY-KAP 

Perspex dustcovers 

for COMMODORE 

064 06411 0128 0128D 
OPC10/20 OAMICA £7,85 

NAME 

ADDRESS 

I ENCLOSE CHEOUE/PO (INCL. VAT A PAP) Payable to: 

HANDIC-PLASTICS 31 KNELLERGARDENSTW7 7NP ISLE WORTH MIDDLESEX 

DEALER ENQUIRIES WELCOME PHONE: 01898-5829 



DISCOUNT SOFTWARE 

CI 8 Pius 4 Commodoto 64 

Tula RRP OUR j™,, nR p 0 UH 

Commando '95 6.96 Bumbiac* t 95 5.95 

ACE (C- 181 9 95 7.96 Mercenary 6 96 7.25 

ACE (Plus 4) 10 95 9 95 j«i Sei Willy 7 95 5JS 

Sieve Da.* Snooker 7 95 5.96 A ir -oil . . 6 95 535 

Jump J« ? M»5 Leoionaire 6.95 5.25 

VVoflQ Cuo Football 6 95 5.26 winter Evenla 795 5.95 

Gullwing Falcon 6 95 299 

An i rug favourite f oui ... 7 95 6 96 BUDGE I SOF1WARE 

CI6 Classics II.... 9 95 7.96 W( , s(Dcfc Waile , ll6nic Su | a , BugByw 

G.anrt Master CheM CI6) . . .8 9b 7 25 mMo , | , inclu a ln g v* 20. CBM64 

Grand Ma*l*-Ch*SS<P1ii9 41. 895 7.26 C16 Plus 4. all al Dlscounl Pne« 
lorn Thumb , 695 5 26 

Xarflons Revenge 6 95 2 99 Sand Slumped Addressed Envelope tor FHE E 

BaachHead 7 95 4.60 Lai - Siaie M.cro 

Oal«noe 16 7 95 US cneeiah 125 Joyslicfc CI.95 

Pro 5000 Joystick C1495 

Free C16 adaptors win each 

All Prices include postage and packing in ihB UK Overseas £ 1 00 aw a Payment «vuh order By 
cheque of postal order to 

GRAFFIX 

1 14 West Main Street, Whitburn, West Lothian EH47 0QU 



CUT-PRICE DISKS- LOWEST YET! 




■ Luwest 3M 



ii — 
~~ Lowest w«« 
& branded prices - Try us! 
Official orders very welcome. 
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29 Dagmar Road 
Kingston. Surrey, KT2 6BR. 
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Add a new language to your 
C64 with this program by 



Mycroftt Appleby. 




AS WE ALL KNOW THE COMMODORE 
64 is a wonderful liitle machine, the only 
thing that lets it down is the lack of a 
decent language for it. The Basic 
supplied with the machine is so out- 
dated tht it has no graphics, no sound 
and no other 'fancy' commands. 

I have therefore produced a version 
of PILOT that will run on the 
Commodore thai comes complete with 
lots of new commands. If you have never 
come across PILOT before this is what 
the name stands for: 
Programmed, Instruction, Learning or 
Teaching language. 

As the name suggests PILOT is used 
very widely in educational applications, 
though this version is very much 
expanded for most others. 

The original program was written in 
Basic and was obviously quite slow. The 
version presented here was compiled 
using the BLITZ compiler, making it a 
little faster. 

In this issue of Your Commodore is 
the actual program. It is presented as a 
small Basic move program and a series of 
Basic loaders. 

After entering and SAVEing all 
programs. LOAD the BASIC MOVE 
program and RUN it. Next LOAD the 
BASIC LOAD 1 program and RUN it, the 
LOADERS will do the rest. When the 
programs have finished they will save 
the program PILOT on to your disk or 
tape, this is the program that you should 
LOAD and RUN in future. 

Before you can use PILOT you should 
LOAD and run the PILOT M/C program. 
Once you have done this LOAD and 
RUN PILOT. 

Also in this issue are the instructions 
for using the language, in a future 
edition I will give a few demo programs 
to help you on your way. 

PILOT, a Short Introduction 

Pilot was first implemented on main- 
frame computers many years ago. This 
version was known as CORE PILOT and 
had very few instructions, no provision 
for editing, and no numerical capability 
at all. The next upgrade saw the 
introduction of numerical handling, 
more than one variable, and some 
editing functions, this was called COM- 



MON PILOT. Finally the most recent 
introduction was PILOT 77 which 
introduced arrays, function handling, 
and lots more. 

The present form you see is very 
altered to fit a micro and to utilise its 
facilities, and as such falls somewhere 
between COMMON PILOT and PILOT 
77. So now you are the owner of MICRO 
PILOT for the Commodore 64. 

A lot of extensions have been made 
for the introduction of graphics, sound, 
logical structures, cassette, and a screen 
editor, but the interpreter is still very 
much a PILOT interpreter. Existing Pilot 
programmers should find themselves at 
home with it, while Basic programmers 
will find it is a new and pleasing 
experience. 

There follows a description of the 
instructions and errors etc. The way a 
program is written, edited, and run isstill 
very much in the Basic tradition so 
programming in PILOT is not as difficult 
as it first may seem. 

MICRO PILOT V6.4 
Command Set 

These commands may only be used in 
command mode, i.e. not in a PILOT 
program when it is running but in the 
general housekeeping of the program, 
editing, and examination of the 
program. Parameters may be passed to 
these commands and their correct 
formatting is shown under the correct 
command description. Most commands 
need only their first two letters entered 
e.g. RU for RUN will suffice, but for EXIT, 
NEW, and RESET all the letters need to 
be typed due to their destructive nature 
and the dire consequences should they 
be entered in error. 

Display and Execution 
Commands 

These are used to execute the pilot 
program and to examine the program's 
contents. 

RUN - Clears all variables, stacks, and 
starts execution of PILOT program from 
the first line. 

LIST - Displays PILOT program lines 
specified, defaults to first and last lines, 
i.e. 

LIST - will display all program lines 

LIST 30- will display line 30 

LIST -100 - will display all lines up to line 

100 

LIST 60- - will display all lines from 60 
onwards 

LIST 70-120 - will display all lines from 70 



lo 120 inclusive. 

The listing may be slowed down by 
pressing the 'RVS' key or halted with the 
'STOP' key. 

PLIST - Same as list but output is to 
printer instead of screen. 

Programming Aids and 
Program Interrogation 
Commands 

These enable rapid debugging of any 
PILOT program by use of variable, 
program, and statement investigation to 
trace, locate, and correct an error. 
DUMP - Will display a table of current 
variable names in use and their values. 
LABELS - Will display all PILOT program 
lines, with line numbers, that contain 
labels. 

FIND - Will hunt for a specified string 
through a PILOT program and display all 
the lines that contain ft. i.e. FIND 
"FRED" will hunt for the string FRED. 
REPLACE - Will hunt through a PILOT 
program for a specified string and 
replace each occurrence of it with 
another specified string, i.e. REPLACE 
"FRED" WITH "BASI L" will replace each 
occurrence of FRED in a PILOT program 
with BASIL. 

FREE - Displays the number of free bytes 
left for access by PILOT programs. 
AUTO - Starts automatic line 
numbering. On each carriage return a 
new line number is displayed. If the line 
is empty the automatic line numbering 
stops. Lines are numbered in increments 
of 10. Start line number defaults to 10. 
i.e. AUTO 70 will start auto line 
numbering from line 70 in increments of 
10. AUTO will start numbering from 10 
in 10s. 

CONTINUE - Restarts PILOT program 
after the 'STOP' key has been pressed or 
a PILOT break (B:) instruction has 
occurred. 

Operating System Commands 

These commands are involved in the 
reinitialisation of the PILOT interpreter, 
the Basic system, and the PILOT 
program. 

EXIT - Ends operation of PILOT inter- 
preter and returns to Basic with the 
message 'BASIC OK'. 
RESET - Total reset of pilot interpreter, 
total reseting of all system variables, 
restarts interpreter program from start. 
NEW - Clears all variables, stacks, and 
the current pilot program. 
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Load and Save Commands 

These commands allow the user lo store 
and recall programs on tape. 
LOAD - This command is similar in 
operation to thai of the Basic interpreter 
in normal operation except that when 
the program is being loaded it is 
displayed on the screen. 
SAVE - This is also similar to Basic except 
that the program is listed on the screen 
as it is saved, 

VERIFY - This is similar to Basic except 
that the program is listed on the screen 
as it is being checked. If the program on 
tape differs to that in the computer's 
memory then the message "PROGRAM 
ERROR" is displayed. 
APPEND - This is a command that is 
similar to 'LOAD' except that the current 
program in memory is not erased and 
the program to be appended is tagged 
on to the end of the existing program. To 
append a program there must already be 
a program in memory to append it to. 
RUN - Not really a command but a 
security device in this case. It can only be 
used in program mode as the only 
instruction on the first line of a program. 
When a program has this as its first line it 
will not list when loading, if stopped 
with the stop key the system will reset, 
and when loading is completed the 
program will automatically run. 



MICRO PILOT V6.4 
Instruction Set 

These instructions can be used in both 
PROGRAM and COMMAND mode. 
Program mode is during the actual 
execution of the PILOT program. In 
command mode the execution of ihe 
instructions is the same as for 
commands. 

Instructions are composed of a single 
letter followed by a colon the data after 
that colon is dependent on the 
instruction. The only exceptions to this 
rule are labels, procedure definitions, 
procedure calls, and Y/N conditional 
flags (all explained later). 

Output Instructions 

These instructions allow the output of 
data or text to the screen or external 
device (i.e. printer, sound generator). 
T: Type. This will display the text 
following the instruction on the 
screen. Starting and terminating 
quotes are not needed. If the text 
string ends with a semi-colon ';' 
then the line feed is suppressed and 
the next line printed will be on the 
same line. Variable names 
embedded in the text will be con- 
verted into their values, and 
reincorporated into the text. 
Format 
T: lots of text 
T: lots more text; 



P: Print. This is the same as 'T:', except 
output is to the printer and not lo 
the screen. 
Format 
P: lots of text 
P: lots more text; 

Input Instructions 

These allow the input of data or text 
from the keyboard/screen editor. 
A: Accept input. Input a string of 
characters into the named variable 
following the instruction, with a 
prompt of ' '. The Screen editor 
will stop operate. If the variable 
name ends with a semi-colon then 
the PILOT program will not end 
with nothing being entered, but 
jusdt re-displays the prompt and 
tries again to get an answer. If the 
variable name ends in an 
exclamation mark '!' {or next to a 
semi-colon see above), then 
prompt and answer are directed to 
the printer for hard copy record of 
dialog between pilol program and 
user. 
Format 

A:VARNAMES 
A: VARNAMES; 
A:VARNAME$t; 
I: Input. This will get a character 
directly from the keyboard and 
assign it to the named variable. If no 
key is pressed then the variable 
becomes empty. * If the variable 
name ends in a semi-colon then the 
pilot program waits until a key is 
pressed before continuing. 
Format 

I: VARNAMES 
l:VARNAME$; 

Branch and Jump 
Instructions 

These instructions interrupt the 

program flow and direct it to another 

point in the program. 

J: Jump. Jumps to the named label or 
line number. Jumping lo line 
numbers is not recommended due 
to them changing whenever a 
program is edited, though they 
have a speed advantage, and when a 
program has been completed the 
command 'LABELS' can be used in 
conjunction with 'REPLACE' to 
convert all labels to their line 
number equivalents. 
Format 
J:*label 
1:30 

Label. This sign indicates a label and 
needs no colon after it. When 
encountered in the normal running 
of a program this instruction is 
ignored, but when a 'J:' instruction 
is executed the interpreter will 
search through the program until 
the named label is found and 
program execution will recom- 
mence from the line following the 
label. 
Format 
•Label 



Maths and String 
Manipulation Instructions 

These allow a certain amount of maths 
and string manipulation of variablesand 
numbers. 

C: Calculate. This will make one 
variable equal to either a) The 
contents of the string variable after 
any manipulation or concatination 
has taken place, or b) The mathe- 
matical result of two variables or 
numbers, operated on by +,-,*, or/, 
ie. result$=first$+second$ makes the 
value of results equal to the sum of 
the values of the variables firstS and 
seconds. 
Format- 

C:VAR1S=VAR2S=VAR3S - Make 
the value of varlS equal to the sum 
of the values of var3$ and var2$. 
C:VAR1$=VAR2$-4 - Make the 
value of var1$ equal to the value of 
var2$ minus 4. 

C:VAR1$=5/VAR2$ - Make the 
value of varlS equal to 5 divided by 
the value of var — S. 
C:VAR1$=5"9 - Make the value of 
var1$ equal to 5 multiplied by 9. 
C:FULLNAMES=FIRSTNAMES SEC- 
ONDNAMES - Makes the value of 
fullnames equal to the value of first - 
nameSa space and then the value of 
secondnameS, i.e. if firstname$= 
'Mycroftt' and secondnameS^'Ap- 
pleby', then the value of fullnameS 
would be 'Mycroftt Appleby'. 
E: Execute. This instruction takes the 
contents of a variable and treats it as 
a PILOT program line. This means it 
can be used for arrays and other 
such like as well as a form of user 
defined instruction. The string 
following the instruction may be a 
mixture of variables and ordinary 
text. 

i.e. E:a$ where a$='J:'*LABEL' will 
execute a 'J:' instruction and jump 
to the label "LABEL*. 
Format 

E:instruction$ 



Termination Instructions 

These occur in a PILOT program when- 
ever the running of the program needs 
to be interrupted and a return to 
command mode made. 
S: Stop. Ends execution of PILOT 

program, returns to command 

mode, and displays 'READY.' promt. 

Format- 

S: 

B: Break. Suspends program 
execution, saves current program 
line, and displays where program 
was broken. Functions in an 
identical way to the 'STOP' key 
being pressed. The program can be 
restarted from the next line by the 
use of the 'CONTINUE' command. 
Format- 
B: 



Recursive Instructions 

These enable ihe repealed operation of 

a set of instructions. 

L: Loop. This is followed by a numeric 
parameter, either a variable or a 
number. It indicates the number of 
loops to be made. The end of the 
loop set of instructions is given by 
the 'U:' command (see below). 
Loops may be nested up to 10 deep 
with return address and value of the 
loop variable saved on the stack. 

10 L:5 
20 T:hello 
30 T:said 
40 T:FRFD 
50 U: 

Will print 'hello said FRED' on the 

screen 5 times 

Format 

1:5 

LAS 

U: Until. This defines the end of the 
loop. When a loop is in operation 
and 'U:' is encountered, the para- 
meter after the last 'L:' instruction is 
decremented, and if still positive 
execution is recommenced at the 
line following the loop instruction. 
If. however, the result is zero then 
the loop is finished, the loop 
information is removed from the 
slack, and program execution 
continues from the next line. 
Format- U: 

Variable Handling 
Instructions 

These are associated with the 
manipulation of variables and their 
relative values. 

W: Wipe variable. This will erase any 
variable name and value from the 
variable list except TIMES. 
Format- 
W:VARNAME$ 

N: New variable list. This erases all 
variable names and values from 
variable list except TIMES 
Format- 
N: 

D: Define variable. This puts a variable 
name in the variable list and assigns 
it a value. More than one variable 
may be cited in the line, but all must 
be separated by a colon All 
variable values given must be 
included in quotation marks. 
Format- 

D:VAR1$="val1":VAR2S="val2" 
M: Match variable with list. This 
instruction is the very base of 
PILOT'S text manipulation and 
comparative functions. This in- 
struction will take a named variable 
and compare its value with a list in 
one of two possible ways. The 
outcome of this match will set a flag 
to either 'Y' or 'N' (yes or no) 
depending, this is called the match 



flag. This can be used to operate an 
instruction conditionally by putting 
either a Y or a N between the in- 
struction letter and the colon i.e. 
'TYifred' will only type 'fred' if the 
match flag is Y.and TN:wrong' will 
type 'wrong' if the match flag is N. 
The two functions are as follows a) 
The 'AND* match, denoted by a '+' 
sign between the variable name and 
the list, this will only set the match 
flag to 'Y' if ALL the items in the list 
are contained in the variable value, 
otherwise it is set to 'N'. b) The'OR' 
match, denoted by a '/' sign 
between the variable name and the 
list, this will set the match flag to 'Y' 
if any of the members of the list are 
contained in the variable value, 
otherwise it is set to 'N'. There can 
only be a maximum of 25 items in 
the list. 

Format ('or' matches) - 

M : AN5WE R$/Y , YES.y.yes. Will set 

the match flag to Y if either Y.yes.y, 

or yes are contained in the value of 

ANSWERS. 

Format ('and' matches) - 
M:ENGLAND$+london, capital, 
england. Will set the match flag to Y 
if london, capital, and england are 
ALL contained the variable 
ENGLANDS. 



Procedure Defining and 
Calling 

Procedures are sections of program that 
work much like a subroutine in Basic. 
Procedures may have other procedures 
from within them and these may be 
nested up lo 10 deep. 

Defining a procedure is done with 
square brackets '[]'. The open bracket 
followed by the procedure na; le 
denotes the start of the procedure, and a 
closed bracket following the last 
instruction of the procedure denotes 
the end of the procedure i.e. 
The procedure FRED' that prints the 
word 'fred' on the screen 5 times can be 
defined as follows. 

10 [FRED 
20 L:5 
30 T:FRED 
40 U:] 

If that program were to be run as it 
stands nothing would happen as the 
interpreter will ignore any procedure it 
comes across unless it is properly called. 

A procedure is called from within a 
program much like a user defined 
instruction or command by simply 
having the procedure name as the 
program line. Procedures may not be 
called from command mode as this 
would lead to confusion with ordinary 
commands i.e. 

To call the procedure 'FRED' 10 times 
the following addition to the program is 
made. 



50 L:10 
60 FRED 
70 U: 
80 5: 

Line 60 is the line that calls the 
procedure. When this is encountered 
execution commences of the procedure 
'FRED'and when the end bracket '|'end 
of procedure is found execution 
recommences at line 70. 

Pilot Graphics Facilities 

These instructions enable the creation 
and manipulation of graphic shapes on 
the screen. These involve the use of text 
and a pixel (point) graphics system. The 
pixel system operates on a matrix of 80 
horizontal points and 50 vertical points. 
Text can also be displayed on the screen 
concurrently with the pixel graphics, 
block graphics are treated the same way 
as text. Text always has the higher 
priority, so text can be displayed on a 
pixel graphic shape, but a shape being 
drawn over text will only be drawn in 
gaps between words or blank areas of 
screen. All the display methods are done 
by using the 'G:' instruction and there 
are three modes of graphic display as 
follows. 

Mode 1 

G: Followed by a string in quotes. This 
functions identically lo 'TV except the 
text is enclosed in quotes, these are not 
printed and only serve to allow the use 
of in text cursor control and colour 
change functions. The semicolon, if 
used, must be outside the quotes. 
Format G:"LOT5 OF TEXT" 

G:"LOTS MORE TEXT"; 

Mode 2 

G: Followed by two co-ordinates, in 
brackets, separated by a comma. This 
can then be followed by a siring in 
quotes as above. The co-ordinates 
define the x/y position that the printing 
of the text starts from. These co- 
ordinates can be variables or constants. 
The x and y values must not excede 39 
horizontally, and 24 vertically. 
Formal G:(0.20)"LOTS OF TEXT" 

G: (X$,Y$)"LOTS MORE TEXT" 

Mode 3 

This is the most complex and important 
graphics mode as it controls the pixel 
graphics. 

The G: instruction is followed by a 
worded instruction which has its own 
parameters following it. Variables or 
constants may be used. The parameters 
refer to positions, angles, and directions 
on the screen. Two methods are used, 
absolute plotting, and relative plotting. 
The absolute system treats the screen as 
a cartesian grid of zero to 79 on the x axis 
and zero to 49 on the y axis, and the 
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origin at the botlom left hand corner of 
Ihe screen. All points and distances are 
taken from the position of the origin. 
The relative system is more vector based 
and uses the last point plotted as its 
reference point. 

The last point plotted is known as the 
graphics cursor position or the 'turtle'. 
This is because the graphics cursor is 
considered as an invisible turtle walking 
around the screen leaving or rubbing 
out a trail behind him. This approach 
means that the system is easier to under- 
stand for children. This is why it is known 
as 'TURTLE' graphics. Most of the kernal 
graphics functions (i.e. plotting a point, 
or drawing a line between two points) 
arc written in 6502 assembly language 
machine code, and are thus very fast. 



Mode 3 Instructions 

TEXT - Sets text mode. Replaces the 
block graphics with lower case letters 
i.e. G:TEXT 

GRAPHICS - Sets graphics mode. 
Replaces lower case letters with block 
graphics i.e. C:GRAPHICS 
PLOT - Sets (turns on) a pixel in absolute 
co-ordinates or at current turtle position 
in current ink colour. If co-ordinates are 
given the turtle will move to that 
position i.e. 

G:PLOT(10,20) - Sets a point at co- 
ordinates 10,20. 

G;PLOT - Sets a point at current turtle 
position. 

UNPLOT - Identical to PLOT except it 
will reset (turn off J a pixel at the location 
specified. Syntax and options are the 
same as for PLOT i.e. G:UNPLOT(X$,Y$) 
TURN - This sets the turtle direction to a 
set number of degrees, increments the 
angle, or decrements the angle. This 
assumes a circle of 360 degrees going 
clockwise around a circle, with O and 
360 degrees being at 12 o'clock i.e. 
G:TURN TO 30- Sets the turtle direction 
to 30 degrees. 

G:TURN -5 - Decrements the turtle 

direction by 5 degrees. 

C:TURN ANGLES - Increments the 

turtle angle by the value of the variable 

'ANGLES'. 

DRAW - Will draw a line of pixels 
between two points in the current ink 
colour. The last point plotted becomes 
the new turtle position. The absolute 
mode needs four parameters, start x and 
y co-ordinates, and end x and y co- 
ordinates. The relative mode can draw 
to a specified point, relative to the 
origin, from the current turtle position, 
or from the current turtle position a 
certain number of pixels in the current 
turtle direction. I.e. it makes the turtle 
walk to a point leaving a trail of walks a 
certain distance leaving a trail, in a 
predefined direction i.e. 
G:DRAW (0,0) TO (79,49) - Will draw a 
line of pixels from co-ordinates 0,0 to 
79,49. 

CrDRAW TO (10,10) - Will 'walk' the 
turtle from wherever it is to co-ordinates 



10.10 leaving a trail. 

G:DRAW 5 - Will 'walk' the turtle 5 
pixels in the current turtle direction 
leaving a trail. 

UNDRAW - Erases a line instead of 
drawing it. Identical syntax and options 
as DRAW i.e. G:UNDRAW (X1$,Y1$) TO 
(X2$,Y2$) 

CIRCLE - Draw a circle or arc of 
specified radius, position, and arc length 
(in degrees), in the current ink colour. 
Parameters that are passed in relative 
and absolute mode are the start and end 
arc position, i.e. Oand 360woulddrawa 
circle, 90 and 270 would draw a semi- 
circle etc, and the radius. For absolute 
operation the centre of the circle 
position must be specified, whilst for 
relative operation the centre is taken to 
be the current turtle position. The turtle 
moves to the final point plotted i.e, 
G:CIRCLE (ARCSTART$,ARCEND$) AT 
<XPOS$,YPOS$) RADIUSS - Will draw a 
circle of radius equal to the value of 
variable RADIUSS, at co-ordinates 
XPOSS and YPOSS, and from 
ARCSTARTS to ARCENDS degrees 
around the circle. 

G:CIRCLE (90.270JAT10 - Draws a semi- 
circle of radius 10 at current turtle 
position. 

G:CIRCLE AT (10,10)5 - Draws a 
complete circle of radius 5 at co- 
ordinates 10,10. 



UNCIRCLE - Is the same as circle except 
a circle or arc is erased. Options and 
syntax the same i.e. 
G:UNCIRCLE (0,360) AT (40,25) 10 
RESET - Sets turtle position to the 
absolute origin, sets direction to north, 
and 'homes' text cursor to top left 
corner. No parameters passed i.e. 
G:RESET 

MOVE - Will move the position of the 
turtle to an absolute position on the 
screen, or a specified number of pixels 
in the current turtle direction. Similar in 
action to 'DRAW X$' and 'DRAW TO X$' 
i.e. 

G:MOVE TO (X$,Y$) - Will set the 
current turtle position to the values of 
variables XS and Y$. 
GrMOVE 5 - Will move the turtle 5 pixels 
in the turtle direction. 
INK - This changes the ink colour to the 
parameter that follows. All subsequent 
printing and ploiing is done in this 
colour until it is changed. The ink colour 
can also be changed by the normal 
means i.e. using the keys 1 to 9. 
G:INK 1 - Will make all printing and 
plotting in white. 

BORDER - This will change the border 
colour to the parameter that follows the 
instruction i.e. 

G;BORDER 0 - Will make the border 
black. 

PAPER - Thissetsthe background colour 
to the parameter following the instruc- 
tion i.e. 

G:PAPER 2- Will make the background 
or paper colour red. 
LINE - This command is similar to DRAW 
and has all the same parameters and 



functions, except one extra parameter 
has been added toenable the drawing of 
dotted lines. This is a number between 0 
and 255 and when converted to binary it 
will show what pattern will be drawn, 
where a 0 is a space and a 1 is a dot i.e. 
G:LINE1(X1S,Y1S)T0(X2S,Y2$) - Will 
draw dots widely spaced. 
G:LINE254(X1$,Y1$)TO(X2$,Y2$) - Will 
draw long dashes with small spaces 
between. 

Sprite Graphics Under Pilot 

The G:SPRITE instruction is used to 
define and manipulate sprites. The in- 
structions is followed by the number of 
the sprite that you want to deal with, 
then the data to indicate what is to 
happen to that particular sprite. 
= - This will define a sprite. Only sprites 
0,1,2 can have their shapes defined but 
the shapes are repeated for the other 
sprites, e.g. sprite 0,3,6:1,4,7:2,5 are 
identical. 

The equals sign is followed by a line 
of 24 dots (shifted 'Q's) or spaces 
enclosed in brackets. This defines the 
first line of the sprite, where a dot indi- 
cates a dot on the sprite and a space 
indicates a blank. There must be 20 more 
lines of 24 characters enclosed in 
brackets to define the other 20 lines of 
the sprite i.e. to define sprite 0 as a box 
shape the following program can be 
used. 



G:SPRITE0is 

•••••****•** a a a * a a a a a a * 

#• ••••••••aaaaaaa a a • a a • a a 

I** a a 

(•* • a 

/• • * a 



<** '"J 

(** ") 

r* **) 

(*• •*> 



^a a a a a « a aaaaaaaaaa a a a a a a a\ 
|a a * a • a a a » a « a * * a « * a a • a a a a\ 

(in this case a dot or graphics 'Q' is 
represented by a ■**) 
(X$,Y$) - This sets the indicated sprite to 
the position indicated by the x and y co- 
ordinates. The grid the sprites are on is 0 
to 320 horizontally and 0 to 200 vertically 
all absolute co-ordinates and the origin 
is the top left hand corner i.e. 
G:SPRITE 3 (150,190) - Would set sprite 3 
to the position 150,190. 
COLOUR - This will set the colour of the 
indicated sprite i.e. 

G:SPRITE 2 COLOUR 0 - Will set the 
colour of sprite 2 to black. 



EXPANDX - This doubles the width of 
the indicated sprite if it has not already 
been expanded i.e. 

G:SPR1TE 5 EXPANDX - Will double the 
width of sprile 5. 

CONTRACTX - This will halve the width 
of the indicated sprile if it has been 
expanded i.e. 

C:SPRITE 7 CONTRACTX - Will halve 
the width of sprite 7. 
EXPANDY - Operates the same as 
expandx except it doubles the height i.e. 
C:SPRITE 6 EXPANDY - Will double the 
height of sprite 6. 

CONTRACTY - Operates the same as 
contractx except it halves the height i.e. 
C:SPRITE 0 CONTRACTY - Will halve 
the width of sprite 0. 

Please see the Commodore 64 user 
guide for further details about sprites 
and graphics. 

PILOT Variables 

There can be up to 25 variables, each 
with UNIQUE names up to any length 
with all characters significant. Any 
characters may be used in the name. A 
dollar sign '$' must be the final character 
of the name to indicate that it is a 
variable. Variable values can be either 
numeric or string, which one is depen- 
dant upon the context in which it is 
used. 

Numeric Variables 

These are to eight significant digits, full 
floating point. Strings have a numeric 
value of zero '0'. Scientific notation is 
not supported. 

String Variables 

These variables can have string lengths 
up to 255, of any characters. Numbers 
have a string value equal to it, i.e. 25.36= 
"25.36". 

Time Variable 

This is a system variable which holds the 
current time in HHMMSS format. Il 
starts up at 000000 when the machine is 
switched on, and will reset at 235959. The 
value can be operated on at any lime asa 
normal variable, but if defined it must be 
a valid value in the above format. 

Sub Stringing 

The inclusion of two bracketed numbers 
after the variable name takes only part of 
the value. The first number indicates the 
first character to be considered, and the 
second number is the number of charac- 
ters to be used. i.e. Where 
NAME$="MYCROFTT DAVID APPLEBY". 
NAME$(9.5| will equal "DAVID". 

PILOT Error Messages 

The error messages inform the user that 



there is a mistake in the program, or an 
unpredicted event in the program has 
arised. There are three kinds of error 
messages command, instruction, and 
both. Instruction errors suspend the 
programs execution (as in the 'B:' 
instruction), display the message and 
indicate the line that the error occured 
in. The continue command will recom- 
mend program execution. 
Example of instruction error - 'LABEL 
NOT FOUND ERROR ? IN LINE 30'. 
Example of command error - 'FILE 
NAME TOO LONG ERROR V. 

Instruction Errors 

TOO MANY VARIABLES. This happens 
when an attempt is made to define more 
than 25 variables. 

NO SUCH VARIABLE. This occurs when 
an attempt is made to access a variable 
that has not been defined. 
LABEL NOT FOUND. When a jump to a 
label has been made and the label does 
not exist, this error message is displayed. 
TOO MANY MATCHES. Used in con- 
junction with the match 'M:' instruc- 
tion, where there is more than 15 items 
in the match list. 

PARAMETER OUT OF RANGE. Means 
that a number or variable has been used 
which is outside the acceptable range of 
the parameter in question, 
DIVISION BY ZERO. Used in conjunc- 
tion with the calculate 'C:' instruction, 
where, in a division calculation, the 
denominator of the equation is equal to 
zero. 

SPRITE. An error has occured in defining 
or manipulating a sprite. 
PROCEDURE END WITHOUT START. 

This happens when the interpreter 
encounters the ']' end procedure 
symbol without ever starting that 
procedure. 

PROCEDURE NOT FOUND. A call was 
made to a non-existent procedure. 
TOO MANY PROCEDURES. Only 10 
nested calls to procedures are allowed. 
TOO MANY LOOPS. An attempt has 
been made to next more than 10 loops. 

Combined Instruction and 
Command Errors 

SYNTAX. This happens when a spelling 
mistake occurs in a command or a 
program, or an incorrect command or 
instruction is encountered. Also it will 
arise when the correct format is not 
adhered too, although spaces can be 
included at various points to aid the 
reading of the program. 
OUT OF MEMORY. Whent he 
computer runs out of memory storage 
for the program, variables, or to execute 
any kind of memory consuming 
operation. Or there are more than 400 
program lines. 

Command Errors 

FILE NAME TOO LONG. File names can 



be up to 16 characters long, excess of this 
produces this error. 

PROGRAM. After a DVERIFY command 
if the program verified is not the same as 
the one in memory a program error 
occurs. 

CONTINUE. This happens if after a 
CONTINUE command is executed and it 
is not possible to continue. 

APPEND. If a APPEND command is 
executed and there is not program 
already residing in memory. 



A Basic Programmers Guide 
to Pilot 

This section lists PILOT commands and 
instructions and their related Basic 
commands. Commands that are 
accessible from Commodore Basic are in 
capitals. Other Basics and standard 
Basics are in normal type. 
PILOT Basic 

T: G: (mode 1) PRINT 



P: 


PRINT N Iprint 


V: Z: 


sound 


A: 


INPUT linput 


1 * 


GET inkey 


): 


GOTO 


C: D: 


LET 


E: 


VAL eval 


S: 


END 


B: 


STOP 


L: 


repeat 


O: 


until 


N: 


CLR 


M: 


IF 


+ 


defproc 




endproc 


G: (mode 2) 


print printat 


G: (mode 3) 


graphics 


TEXT 


text 


GRAPHICS 


graphics 


PLOT 


plot set point 


UNPLOT 


plotover unplot reset 


DRAW 


draw drawto plotto 


UNDRAW 


undraw undrawto 




drawover unplotto 


CIRCLE 


circle 


MOVE 


curmov move 


INK 


ink colour 


PAPER 


paper colour 




background 


BORDER 


border colour 


LINE 


pattern 


RUN 


RUN 


LIST 


LIST 


PLIST 


Ilist 


FREE 


FRE 


AUTO 


auto 


CONTINUE 


CONT 


NEW 


NEW 


LOAD 


LOAD cload 


SAVE 


SAVE csave 


VERIFY 


VERIFY 


APPEND 


append merge 



There are many other pilot commands 
and instructions not included in this list 
as there is no comparison or the method 
is different i.e. for leftS etc. see sub 
stringing. 



CB4 Language 



PILOT Editing 

A full screen edilor is implemented, 
identical to ihe normal Basic one. This 
means (hat any program line can be 
edited by just moving the 'cursor' to the 
relevant piece of code and overtyping, 
or using the insert or delete keys to 
modify the line. A repeat key is 
supported, so that if any key is held 
down for more than half a second it will 
repeal at a rate of about 1 2 characters a 
second. 

All lines of pilot programs must have 
a unique line number. If the number is 
not unique then it will replace the other 
line. Programs always start with (he 
lowest line number first and progress in 
10s, lines may be inserted between other 
lines by choosing a line number 
between the two i.e. line number 15 
would be inserted between lines 10 and 
20. After such alterations the lines are 
renumbered in 10s. 



PROGRAM: BAB I C MOVE 



IB REM BASIC MOVE PROGRAM FOR PILO 
T V2 

20 PRINTCHRJ<147)"N0W LOAD 'BASIC 
LOADER 1 ' AND RUN IT" 

30 POKE 16999,0iPOKE43, 104iPOKE44, 
66 i NEW 



PROGRAM) BASIC LOADER 1 



10 BL=299 iLN-70 i SA-2049 

20 FOR L=0 TO BLiCX=0:FOR D-0 TO 1 

S 

30 READ A j PRINT" t CLEAR 3 " $ A: IF A>23 
5THENPR I NT " NUMBER TO LARGE" t LN+ (L* 
10) i STOP 

40 CX=CX+AiPOKE SA*L»1 6*D , Ai NEXT D 
50 READ Ai IF AXCX THENPft INT" ERROR 

IN LINE"jLN+<L»10) 
60 NEXT L 

70 DATA 26,6,1,0, 158,50, 4B, 53, 54, 2 

0,20,20,20,20,20,20,340 

SB DATA 20, 20, 90,73,76, 79,04, 50, B, 

0,0,76, 146, 12,76, 167,959 

9B DATA 14,76,129,14,9,9,30,27,27, 

28,29, 12, 12,24,24,29,492 

100 DATA 29,28,28,29,12,29,21,21,2 

1,21,21,21,21,21,21,21,365 

110 DATA 21,21,21,21,21,21,21,21,2 

0,22,23,23,23,29,29,29,366 

120 DATA 14,25,24,24,24,25,25,25,2 

5,24,25,25,22,14,22,14,357 

13B DATA 24,24,24,24,14,14,26,26,2 

0,26,27,26,13,26,29,25,376 

140 DATA 26,26,26,30,30,30,31,25,3 

1,31,31,31,31,31,31,31,472 

150 DATA 31,31,31,31,31,31,31,151, 

174,7,116,98,42,10,128, 166,1109 

160 DATA 50,86,28, 15, 227, 227, 4B, 16 

0, 1 14, 102,73,54,36,36, 149,36, 1441 

170 DATA 36,36,36,36,36,36,36,133, 

154,253,200,254, 122, 1 16, 1 16,65, 166 

5 

180 DATA 141,194,67,203,96,218,218 
,218,138,109,109,186,218,186,176,2 
05,2702 

190 DATA 8,180,154,107,107,50,50,1 
57, 160, IB, 92, 204, 29, 26, 29, 254, 1623 
200 DATA 92,92,253,6,0,9,160,162,1 
59,61,218,117,117,117,118,117,1798 
210 DATA 117,117,117,117,117,117,1 

16,1 17, 117,119,0,7, 14,21,28,35, 127 
6 

22B DATA 42,49,56,63,70,77,84,91,9 
8,103,112,119,126,133,140,147,1512 



230 DATA 154,161,168,175,162,189,1 
96,283,210,217,39,3,0,0,16,232,214 
5 

240 DATA 100,10,106,83,43,18,123,1 
84, 184, 166, 197, 191 , 160,2, 169,32, 17 
78 

250 DATA 36,100,16,5,32,201,13,169 
,45, 153,254,0, 132, 1 13, 162,0,1431 

260 DATA 134,98,165,100,240,12,201 
,39,176,19,232,201 ,3,176,14,232,20 

42 

270 DATA 144,11,165,101,240,73,162 
,2,201 ,1BB, 176, 1 ,232, 189, 11 ,9, 1819 
280 DATA 133,34,189,15,9,133,33,16 

0, 255,36,200, 165, 101 ,229,35,133, 18 

82 

290 DATA 101,163,100,229,34,133,10 
0, 176,241 , 165, 101 , 101 ,35,133,101 , 1 
65,2090 

300 DATA 100,101,34,133,100,163,98 
,208,5, 152,240, 12,230,98, 152,9, 183 

7 

310 DATA 48,164,113,153,255,0,230, 
113,232,224,4,144,192,164,113,165, 
2314 

320 DATA 101,9,48,76,4,191,165,14, 

16,6,32,201,13,76,203,14,1169 

330 DATA 165,97,240,6,163,102,73,2 

55, 133, 102,76,203, 14 , 165, 14,48, IBS 

6 

340 DATA 3,32,66,20,165,100,73,233 
,133,100,163,101,73,255,133,101,17 
75 

350 DATA 76,203, 14, 76, BB, 182,170,2 
08,4,166,111,208,6,166,101,206,196 

7 

360 DATA 4,166,100,134,22,165,97,1 
33,110,177,111,133,105,24,101,97,1 
679 

370 DATA 176,225,133,97,240,102,16 
5,51 ,164,52,56,229,97,176,1,136,21 
00 

380 DATA 196,50,208,2,197,49,176,3 
, 32, 122, 31, 133, 31, 133, 9B, 133,1614 
390 DATA 33,132,52,132,99,132,54,1 
60,2,177,111,133,35,136,177,111,16 
96 

400 DATA 133,34, 164, 105,240,25, 136 
,240,7,177,34,145,53,136,206,249,2 
066 

410 DATA 177,34,145,53,165,105,24, 
101 ,53,133,33,144,2,230,34,160,163 

3 

420 DATA 2,177,100,133,35,136,177, 
100, 133,34, 164,110,240,14,136,240, 
1931 

430 DATA 7, 177,34, 145,53, 136,208, 2 
49, 177,34, 145,53,76, 12,24, 166, 1696 
440 DATA 101,209,29,166,100,134,22 
,166,99,226,32,206,19,166,98,228,2 
024 

450 DATA 51,206,13,165,97,240,9,24 
,101,51,133,51,144,2,230,52,1571 
460 DATA 177,111,170,200,177,111,1 
33,106,200,177,111,133,107,165,112 
,208,2396 

470 DATA 28,163,111,133,22,165,107 
,197,32,208,18,163,106,197,51,208, 

1933 

480 DATA 12,139,240,9,24,101,106,1 
33,31,144,2,230,52,228,97,240,1907 
490 DATA 9,160,4,144,4,160,1,166,9 
7,132,102,160,255,232,200,202,2027 
500 DATA 240,32,177,106,209,99,240 

,246,169,1,176,2,169,4,37,60,1966 
510 DATA 240,2,169,255,133,100,133 

,101,169,128,133,14,10,133,13,76,1 
609 

520 DATA 201,14,165,102,16,232,164 
, 103,209,34,164,97,240,9,165,102,2 
017 

530 DATA 49,7,169,4,208,5,169,2,44 

,169,1,37,60,240,2,169,1334 

54B DATA 235,133,100,133,101,169,1 

29, 133,14,76,201,14,165,97,209,6,1 

933 

550 DATA 165, 110,49,222, 16,227, 16S 
,102,69,110,46,210,196,97,208,28,2 
021 

560 DATA 165,106,197,98,208,22,165 
, 107,197,99,206, 16,165, 108, 197, 100 
,2138 

570 DATA 208,10,169,127,197,112,16 
5,109,229,101,240,186,144,176,176, 
208,2557 



580 DATA 160,0,132,105,132,106,132 
, 107, 162, 144, 165, 108, 1 33, 1 1 0, 1 6, 18 
,1730 

590 DATA 73,255,133,106,165,109,73 
,255, 133, 109,230, 109,208,2,230, 108 
,2300 

600 DATA 165,108,208,8,162,136,165 
, 109,240,22,132,109,48,6,202,6, 162 
6 

610 DATA 109,42,16,250,133,106,165 
,109,133,107,134,105,132,108,132,1 
09,1890 

620 DATA 165,14,16,3,32,255,19,164 

,60,192,7,176,3,76,215,10, 1407 
630 DATA IBS, 12,9, 133,85, 185, 17,9, 

133,86,163,110,69,102,133,111,1344 
640 DATA 165,97,32,64,0,76,201,14, 

162,2,163, 108, 197,100,208,6,1617 
650 DATA 164,109,196,101,240,9,202 

,69,100,49,19, 176,2,162,4,138,1738 
660 DATA 37,60,240,2,169,255,133,1 
00, 133, 101 ,76,201 ,14, 176,239,144,2 
079 

670 DATA 236,165,97,206,4,133,100, 
240,66,36,112,16,3,32,27,168,1667 
660 DATA 165,100,5,101,208,88,163, 
97,201 ,129, 144,74,233,144,16,70, 19 

32 

690 DATA 201,249,176,22,105,7,170, 
163,99,208,39,163,96,232,248,6,220 

2 

700 DATA 74,176,31,232,206,250,134 
,1BB,24B, 19, 170, 163,99, 133,40, 165, 

2256 

710 DATA 98,74,102,40,176,32,232,2 
06,246, 133, 100, 165,40, 133, 101 ,36, 1 
918 

720 DATA 102,16,3,32,201,13,169,12 
B, 133,14,166,60,224,7,176,3,1447 
730 DATA 76,153,11,76,254,12,76,49 

,11,32,92,12,163,14,48,3,1084 

740 DATA 32,66,28,70,60,176,12,165 

,108,37, 100,133,100,163, 109,37,139 
0 

750 DATA 101,144,10,163,108,5,100, 
133, 100,165, 109,5, 101 , 133, 101 ,76, 1 
556 

760 DATA 201, 14, 76, 72, 17B, 169, 0,13 
3, 107,240, 19, lo5, 105,201 ,129, 144, 1 
953 

770 DATA 244,233,144,16,237,170,16 
5, 106,7*, 102, 107,232,208,250,6, 110 
,2484 

780 DATA 144,2,73,255, 133, 108, 165, 
107,144,2,73,233, 133, 109 ,96, 32, 1 B3 
1 

790 DATA 231,255,32,177,12,165,57, 
133,90, 165,58,133,81,160,6,208, 195 

3 

800 DATA 5,32,228,12,160,10,185,14 
7, 31, 190, 14B, 31, 76, 35, 29, 32, 1351 
810 DATA 243,12,76,172,14,165,88,1 
33,57,165,61,133,38,76,172,14,1651 
620 DATA 162,5,169,147,31,149,45,2 
02,16,248,166,46, 134,96,133,95,196 
4 

930 DATA 228, 48, 208, 4, 197,47,240, 1 
9,160,1 ,169, B.2BB, 145,95, 192,1953 
640 DATA 6,208,249,152,101,95,144, 
230,232,176,225, 165,55,164,36,133, 
2391 

850 DATA 51,132,52,104,168,104,162 
,246,154,72,152,72,169,0, 133,59,18 

32 

860 DATA 133,17,173,135,31,133,65, 
173,136,31,133,66,96,240,17,224, 18 
43 

870 DATA 8,208,79,163,109,229,101, 
133,101,165,109,229,100,76,20,13,1 
951 

990 DATA 24,165,109,101,101,133,10 
1,165,100,101,100,133,100,112,3,76 
, 1632 

890 DATA 201,14,162,0,134,98,134,9 
9,134,102,144,3,198,102,32,201,176 
0 

900 DATA 13,169,0,133,14,133,112,3 
2,219,188,76,201,14,165,98,5,1572 
910 DATA 99, 20B, 238, 165, 100,48,234 
,165,102,16,3,32,201, 13,76,201,190 
1 

920 DATA 14, 165,100,69, 10B, 133, 102 
, 1 65 , 1 00 , 1 6 , 3 , 32 , 20 1 , 1 3 , 1 65 , 1 08 , 1 4 
94 



930 DATA 16,16,73,255,133,108,163, 
109,73,233, 133, 109,230,107,208,2,1 
994 

940 DATA 230,108,165,100,166,101,1 
97,108, 144,10,164, 108,133, 108,165, 
109,2116 

950 DATA 134, <09, 170, 152, 160,0, 132 
,98,132,99,132,100,132,101,132,106 
,1889 

960 DATA 132,107,168,240,70,133,40 
, 134, 41, 163, 40, 5, 41, 240, 15B, 70, 178 
4 

970 DATA 40,102,41,144,23,24,163,1 
01,101,109,133,101,165,100,101,108 
,1360 

980 DATA 133,100,165,99,101,107,13 
3,99,165,98,101 ,106,133,98,6,109, 1 
753 

990 DATA 38,108,38,107,38,106,144, 
209,165, 100,73,255,133,100, 165,101 
,1880 

1000 DATA 73,255,133,101,230,101,2 

08 , 2 , 230 , 1 00 , 96 , 1 38 , 240 , 1 9 1 , 74 , 1 70 
,2342 

1010 DATA 144,19,24,165,101,101,10 
9,133,101,165,100,101,108,133,100, 
165,1769 

1020 DATA 99,101,107,133,99,6,109, 
38, 108, 3B, 107, 144,222, 169,25, 133,1 
638 

1030 DATA 22,32,224,169,76,172,14, 
163,37,166,58,133,122,134, 123,133, 
1B00 

1040 DATA 61,134,62,76,225,167,133 
,60,104,48,30,208,65,104,133,1 10, 1 
720 

1050 DATA 104,133,105,104,137,106, 
104,133,107,104,133,108,104,133,10 
9,224, 1944 

1060 DATA 12,176,3,76,113,11,76,42 
,12,104,133,108,104,133,109,224,14 

36 

1070 DATA 12,176,21,224,10,176,14, 
164,14,16,16,224,7,176,3,76,1329 
10B0 DATA 153,11,76,254,12,76,49,1 
1,76,45,12,76,194,11,104,133,1293 
1090 DATA 111,104,133,112,224,7,17 
6,3,76,80,10,76, 199,9,170,201,1691 
1100 OATA 14,144,163,189,122,8,133 
,B5, 189,23,8, 133, B6, 108,85,0, 1490 
1110 DATA 104,104,104,104,165,122, 
166,123,133,37,134,58,36,17,80,31 , 
1538 

1120 DATA 165,143,201,127,208,23,3 
2,187,171 ,36,176,4,32,68,166,24,17 
83 

1130 DATA 32,65,168,32,183,171,104 
, 104,32,104,168,36,17,112,225, 160, 
1713 

1140 DATA 0, 132, 59, 230, 57, 20B, 23, 2 
30,58,208,19, 160,0,24,101,57,1566 
1150 DATA 133,57,144,10,230,58,208 
,6,160,0,230,57,240,246,177,57,201 

3 

1160 DATA 16,156,201,192,144,119,2 
01,224,176,91, 170, 188,43,8,177,45, 
2151 

1170 DATA 16,11,200,165,14,48,48,3 
2,66,20,76,24,15,200,177,45,1137 
11B0 DATA 48,54,165,14,16,7,132,34 
,32,235,19, 164,34,200,36,112,1322 
1190 DATA 16,3,32,27, IBS, 163,97, 14 
5 , 43 , 200 , 1 65 , 1 02 , 9 , 1 27 , 37 , 98 , 1 456 
1200 DATA 145,45,200,163,99,143,43 
,200,165,100,143,45,200,165,101,14 
5,2110 

1210 DATA 45,160,0,132,59,76,203,1 
4,132,36, 101 ,45, 133,73 , 165,46 , 1 460 
1220 DATA 105,0,76,97,19,201,230,1 
76,20,133,59,230,57,240, 10,201 , 185 
4 

1230 DATA 228,144,3,76,139,17,76,1 
01 , 16,230,38,208,242, 166,59,133,19 
16 

1240 DATA 59,240,126,164,14,208,11 
2,165,97,208,4,133,100,240,68,36,1 
974 

1250 DATA 112,16,3,32,27,188,165,1 
00,5, 101 .209,69, 165, 97, 201 ,12'?, 161 
B 

1260 DATA 144,63,233,1*4,16,59,20: 
,249,176,22, 105,7,170, 165,99,1-08,2 
061 



1270 DATA 4B, 165, 98, 232, 240, 6, 74.1 
76 , 40 , 232 , 2B8 , 230 , 1 34 , 1 00 , ?4B ,19,2 
262 

1280 DATA 170,165,99,133,40,165,98 
,74,102,40, 176,2! , 232 ,20B , 24B , 133, 
2104 

1290 DATA 100,165,40,133,101,160,1 
28,36, 102, 16,30,32,201 ,17,76,200, 1 
333 

1300 DATA 15,165,101,72,165,100,72 
, 165,99,72, 165,98,72, 165,97,72, 169 
5 

1310 DATA 165,102,72,152,72,240,8, 
165, 101 ,72,165,100,72,152,72, 165, 1 
875 

1320 DATA 59,201,160,176,72,170,18 
8,107,8,177,45,16,20,133,14,200,17 
46 

1330 DATA 200,177,45,133,100,200,1 
77,45,133, 101, 160,0, 132,13,76,203, 
1895 

1340 DATA 14,200,177,45,16,60,133, 
13,132,36,101,45,133,73,133,100,14 
SI 

1350 DATA 165,46,105,0,133,74,133, 
101, 160,2, 177,73,133,99, 136,132,16 
69 

1360 DATA 14,177,73,133,98,136,177 
,73, 133,97,76,203,14,201, 166,176,1 
947 

1370 DATA 123,230,57,240,9,160,0,2 
01 , 164, 144,57,76,159, 17,230,38, 192 

7 

13B0 DATA 208,243,200,177,45,133,9 
7,200, 177,45,133,102,9, 128, 133, 9B, 
2128 

1390 DATA 200,177,45,133,99,200,17 
7,45,133,100,200,177,45,133,101,16 
0,2125 

1400 DATA 0,132,14,132,13,132,112, 
76,203, 14, 177,37,230,57,208, 10, 156 
7 

1410 DATA 230, 58, 28B, 6, 41, 3, 201, 3, 
240,240,133,72,133,96,177,37,1898 
1420 DATA 133,71,10,38,96,10,38,96 
,10,38,96,56,229,71 ,168,165, 1325 
1430 DATA 96,229,72,170,152,21,101 
,45,133,95,138, 101,46, 133,96,163, 1 
796 

1440 DATA 93,103,2,133,73,165,96,1 
03,0, 133,74,76,8,19,201 ,231,1316 

1450 DATA 176,111,201,176,144,15,1 
33,14,41 ,13, 133,101 ,160,0, 132, 100, 

1652 

1460 DATA 132,13,76,203,14,162,0,2 
01,170,176,125,160,1,133,14,201,17 
81 

1470 DATA 167,144,6,208,19,177,57, 
170,200,177,57, 133, 101 , 134, 100,200 
,2050 

1480 DATA 152,160,0,132,13,76,190, 
14,177,57,133,97,200,177,57,133,17 
6B 

1490 DATA 102,9,128,133,98,200,177 
,57,133,99,200,177,37,133,100,200, 
2003 

1500 DATA 177,57,133,101,160,0,132 
,13,132,14,169,6,76,190,14,133,130 

7 

1510 DATA 14,41,31,16,165,160,1,17 
7,57,230,57,208, 14, 230, 58, 28B, 1667 
1520 DATA 10,240,242,201,240,176,2 
32,41,7,160,1,133,97,132,14,165,20 
91 

1530 DATA 57,170,24,101,97,133,37, 
164,58,144,2,230,58,232,208,1,1736 
1540 DATA 200,134,98,132,99,76,12, 
24,134,13,240,43,201,172,144,27,17 
51 

1550 DATA 208,8,134,14,32,123,175, 
76,201, 14,201 ,175,144,10,32,72, 161 
9 

1560 DATA 173,160,1,132,14,76,201, 
14,76,8,175,133,14,165,144,16,1304 
1570 DATA 1,202,134,100,133,101,76 
,201,14,134,14,169,168,160,174,32, 
1813 

1580 DATA 162,187,76,201,14,177,37 
,24,181,47,133,105,200,177,57,101, 
1819 

1590 DATA 4B, 133, 106,230,57,208,2, 
230,58,160,0,177,105,170,24,101,10 
09 



1600 DATA 47,133,95,200,138,17,105 
,240, 102,177,105,76,180,17,208,213 
,2053 

1610 DATA 177,57,168,24,177,47,170 
,101,47,133,95,200,138,17,47,240,1 
838 

1620 DATA 78,177,47,101,48,133,96, 
160, 1,177, 95, 133, 70, 136, 177, 95,172 
4 

1630 DATA 133,69,160,4,177,93,133, 
11,10,103,3,101,95,133,88,169,1488 
1640 DATA 0,101,96,133,89,200,104, 
4B.23, 104, 133,110, 104, 133, 105, 104, 
1587 

1650 DATA 133,106,104,133,107,104, 
104,32,92,12,165,109,72,163,108,72 
,1618 

1660 DATA 104,133,114,209,95,144,1 
1,208,6,200,104,209,93, 144,5,76,18 

57 

1670 DATA 69,178,200,104,133,113,1 
98 , 1 1 , 240 , 78 , 280 , 1 04 , 48 , 23 , 1 04 , 1 33 
,1936 

1680 DATA 110,184,133,105,104,133, 
106,184,133,187,184,184,32,92,12,1 
63,1648 

1698 DATA 189,72,165,188,72,104,13 
3,108,289,95,144,11,288,6,200,184, 
1848 

1700 DATA 209,95,144,3,76,69,170,2 
00,104,133,109,170,165,114,5,113,1 
889 

1710 DATA 24,240,10,32,76,179,138, 
101,109,170,152,164,34,101,188,134 
,1772 

1728 DATA 113,133,114,198,11,206,1 
79,138,166,114,10,38,114,36,69,48, 
1689 

1730 DATA 70,36,70,48,112,10,38,11 
4,101,113,144,2,232,24,101,88,1303 
1740 DATA 133,73,138,101,114,101,8 
9, 133, 74, 36, 39, B0, 3, 76, 41, 19, 1270 
1750 DATA 160,4,177,73,133,101,136 
,177,73, 133,100, 136, 177,73,133,99, 
1885 

1760 DATA 136,177,73,133,102,9,128 
,133,98, 136,177,73,133,97,132,13,1 
750 

1770 DATA 132,14,132,112,76,203,14 
,101,88,133,73,163,114,101,89,133, 
1680 

17B0 DATA 74,160,0,36,39,112,19,20 
8,177,73,133,181,136,177,73,133,16 
63 

1790 DATA 100,169,128,133,14,132,1 
3, 76, 203, 14, 165,14, 48, 125, 32, 66, 14 
32 

1800 DATA 20, 160,0, 240, 11B, 101, 113 
,144,2,232,24,101 ,88,133,73,36,158 
5 

1810 DATA 39,112,120,133,100,138,1 
81,114,181,89,133,74,133,181,169,2 
33,1932 

1B2B DATA 133,13,168,2,177,100,133 
,99,136,132,14,177,100,133,98,136, 
1743 

1830 DATA 177,100,133,97,76,203,14 
,160,0,36,59,177,95,48,166,208,174 

1 

1848 DATA 177,95,16,15,112,76,133, 
13,166,73, 165,74,134,180,133,181 ,1 
3B3 

1838 DATA 76,243, IB, 112,3,76, 129, 1 

8,165,14,16,3,32,233,19,163,1344 

1868 DATA 112,16,3,32,27,188,168,8 

,165,97,145,73,288,163,102,9,1494 

1870 DATA 127,37,98,143,73,200,165 

,99,145,73,280,165,100,145,73,200, 

2045 

1880 DATA 165,101,145,73,168,8,132 
,59,76,203,14,138,101,114,181,89,1 
671 

1898 DATA 133,74,169,25,133,22,165 
,97,248,72,164,99,196,52,288,4,183 

3 

1980 DATA 164,98,196,51,144,60,163 
,101,240,36,164,52,165,51,36,229,1 
992 

1910 DATA 97,176,1,136,196,50,208, 
2,197,49,176,3,32,122,31,133,1609 
1920 DATA 98,133,51,132,99,132,32, 
160,2,177,188,133,35,136,177,180,1 
717 



C64 Language 



1930 DATA 133,34,164,97,136,240,7, 
177,34,145,51,136,288,249,177,34,2 
022 

1940 DATA 145,51,160,2,165,99,143, 
73, 136, 165,98, 115,73, 136,165,97,16 
55 

1950 DATA 145,73,132,59,76,203,14, 

104,24,105,1,133,65,104,105,0,1363 
1968 DATA 133,66,104,133,14,206,14 
, 133,1 12, 104, 133, 102, 184, 133,97, 10 
4,1714 

1970 DATA 133,96,104,133,99,104,13 
3,188,104,133,101,108,85,0,162,0,1 

597 

1980 DATA 165,102,16,1,202,134,100 
,134,101,169,128,133,14,96,160,0,1 
655 

1990 DATA 132,14,132,112,132,97,13 
2,98,132,99,162,144, 165,100, 133, 10 
2,1866 

2000 DATA 16,5,32,201,13,165,100,2 
BB.8, 162, 136, 165, 101 ,248,22,132, 17 
06 

2010 DATA 101,46,6,202,6,101,42,16 
,250, 133, 9B, 165, 101 , 133,99, 134, 163 
5 

2028 DATA 97,132,100,132,181,96,16 
5, 14,41 , 128, 197,12,240,247,170,48, 
1920 

2030 DATA 189,36,112,16,3,32,27,16 
6, 165,97,201 ,129, 144 , 160,233, 1 44 , 1 
876 

2040 DATA 16,69,166,102,46,48,201, 
249,176,16,185,7,178,165,98,232, 16 
60 

2050 DATA 240,4,74,232,208,252,134 
, 100,240,13,170,165,98,74,102,99,2 
205 

2860 DATA 232,208,250,133,188,165, 
99,133,181,169,128,133,14,96,178,3 
2,2163 

2070 DATA 77,165,165,98,56,106,102 
,99,232,286,249,240,230,165,14,16, 
2242 

2060 DATA 9,166,101,165,108,16,43, 
76,72,178,165,182,48,249,36,112, 16 
38 

2090 DATA 16,3,32,27,188,165,97,20 
1,129,176,5,169,8,170,240,18,1636 
2100 DATA 233,145,16,227,170,165,9 
8,232,240,6,74,102,99,232,208,250, 
2497 

2118 DATA 166,99,133,21,134,28,96, 
165,14,16,7,166,181,165,100,206,16 
11 

2120 DATA 198,96,36,112,16,3,32,27 
,166, 165, 182, 46, 166, 165, 97, 281, 167 

2 

2130 DATA 129,144,22,233,137,16,17 
6,170,165,98,232,240,4,74,232,208, 
2260 

2140 DATA 252,170,134,101,169,0,13 
3, 100,96,162,0,240,245,166,97,248, 
2385 

2158 DATA 150,166,181,208,25,165,1 
08,133,22,166,99,228,32,208,15,165 
,2083 

2168 DATA 98,197,51,288,9,24,181,9 
7,133,51,144,2,230,52,177,98,1672 
2178 DATA 76,187,21,165,14,248,3,3 
2,255, 19,177,57,10, 105,40,32,1433 
21B0 DATA 213,175,76,201,14,165,14 
,48,5,133, 102,76,203,14,165,100, 17 
84 

2190 DATA 16,3,32,201,13,76,203,14 
, 165,14,48,249, 165,97,201 , 144, 1641 
2200 DATA 144,13,36,112,16,3,32,27 
, 1 88 , 32 , 204 , 188 , 76 , 20 1 , 1 4 , 32 , 1 3 1 8 
2210 DATA 66,20,76,203,14,165,14,1 
6,21 ,160,255,165, 108,48,6,280,1529 
2220 DATA 5,101,240,1,200,152,168, 
8, 170,16,65,136,48,62,32,43, 1431 
2230 DATA 168,76,119,21,32,142,20, 
177,20,133,101,132,100,169,128,133 
,1691 

2240 DATA 14,76,203,14,165,211,76, 
138,21, 166, 181 ,288,25, 163, 100,133, 
1816 

2250 DATA 22,166,99,226,52,208,13, 
165,98,197,51 ,208,9,24, 101 ,97, 1740 
2268 DATA 133,51,144,2,238,52,165, 
97,168,8,132,13,133,101,132,100,16 
45 



2270 DATA 169,126,133,14,76,201,14 
,164,98,166,99, 134,35,132,34,165,1 
762 

2280 DATA 101,208,23,165,100,133,2 
2,165,97,240,221,226,52,208,13,196 
,2174 

2290 DATA 51,208,9,24,181,96,133,5 
1 , 144,2,230,52, 165,97,240,200, 1805 
2300 DATA 32,176,183,160,0,132,13, 
132,14,76,203,14, 165,14,48,92, 1454 
2310 DATA 165,97,208,4,133,100,240 
,75,36,112,16,3,32,27,168, 165, 1601 
2320 DATA 100,5,101,208,57,165,97, 
201 ,129,144,51 ,233,144,16,47,201 ,1 
899 

2330 DATA 249,176,22,105,7,170,165 
,99,208,36,165,98,232,240,6,74,205 

2 

2340 DATA 176,28,232,206,250,134,1 
00,240,26,170,165,99,133,40,163,98 
,2264 

2350 DATA 74,182,40,176,9,232,208, 
248, 133,108,163,40, 144,5,32,221 , 19 
29 

2360 DATA 189,288,12,133,181,36,18 
2,16,3,32,201,13,32,29,9,132, 1248 
2370 DATA 109,133,81,133,110,133,1 
08, 169, 107, 133,60, 132 , 14, 1 36, 200 , 1 
85,1963 

2380 DATA 0,1,206,230,132,97,76,20 
3,23,165, 14, 16,7, 165, 100,240, 1697 
2390 DATA 6,76,72,178,32,211,20,16 
9 , 1 , 1 33 , 97 , 1 33 , 1 4 , 1 65 , 5 1 , 1 64 , 1 522 
2400 DATA 52,56,233,1,176,1,136,19 
6,50,208,2,197,49,176,3,32,1568 
2410 DATA 122,31,133,51,132,52,133 
,96, 132,99, 160,0,165,101 ,145,96,16 
52 

2420 DATA 76,12,24,165,14,16,8,166 
,181 ,165,100,240,5,288, 194,32,1526 
2430 DATA 211,20,134,19,32,198,255 
, 132,59,76,203, 14, 132,19,32,228, 17 

64 

2440 DATA 255,72,32,204,255,164,13 
,4B, 26, 104, 281, 48, 144,4,281 ,58, 182 
9 

2458 DATA 144.1,152.41,15.137,181, 
132, 180,76, 14. 48,"*,, 76, 45, 19,1068 
2460 DATA 76,76,19,104,240,22,164, 
97 , 1 36 , 208 , 25 , [ t,t. , 99 , 228 , 52 , 206 , 1 * 
20 

2470 DATA 4, 1 66 , 9Q , 228 ,51 , 1 44 , K*. , l 

45,98,76, 172, 14, 166,97,240,249, 196 
1 

2460 DATA 133,97,208,41,133,103,16 

9,1,133,97, 165,51, 164,32,56,23:, IB 
38 

2490 DATA 1 , 1 76 , 1 , 136 , 1 96 ,50, 208 , 2 

, 197,49, 176,3,32, 122,31,133, 1513 
2500 DATA 51,132,52,133,98,132,99, 
163,105,168,0, 145, 9B, 76, 1 /9, 19, 164 
4 

2510 DATA 165,14,48,3,32,21 1 ,20, la 
5, 100,208,50, 104, 16,9, 104,208, 1437 
2520 DATA 44,104.170,206,46,248.38 

.104,46,35, 104,56,233, 137,16,29, 16 

12 

2530 DATA 166,104,170,184,184,184, 
1 36 , 288 , 240 ,25,74, 200 , 208 , 252 , 1 70 , 
206,2469 

2540 DATA 18,240,18,165,14,16,9,16 
6,101 ,165,100,248,6,76,72, 176, 1576 
2550 DATA 32,211,20,104,133,14,104 
, 133,80, 104, 133, Bl , 208 , 4 , 165 , 80 , 16 
06 

2560 DATA 133,22,177,80,133,105,17 

7,57,201,53,144,35,240,22,202,138, 
1919 

2570 DATA 133,110,162,0,24,229,105 
, 176,31 ,73,255,170,229, 101 ,144,24, 
1965 

2560 DATA 166,101,176,20,138,24,22 
9,103,73,255,144, 10,152,176,5,152, 
1926 

2590 DATA 228,105,144,2,166,103,13 
3,110,134,97,165,97,240,61,165,51, 
2003 

2600 DATA 164,52,56,229,97,176,1,1 
36, 196,50,208,2,197,49,176,3,1792 
2610 DATA 32,122,31,133,98,133,51, 
132,99,132,52,160,1,177,90,24,1457 
2620 DATA 101,110,133,34,200,177,8 
0,105,0,133,35,164,97,136,248,7,17 



2630 DATA 1 77 , 34 , 1 45, 98 , 1 36, 20B , 24 
9,177,34, 145,98. 1 66 , 22, 224 , 71 , 1 76, 
2120 

2640 DATA 29,165,77.149,0,165,98,1 
49,1, 165,99,149,2, 16C 255, 132,1815 
2650 DATA 13,200,134,108.132.181,1 
38, 105,3,133,22,76,203,14,76,208, 1 
658 

2660 DATA 160,134,60,32,142,20,32, 
12,31 , 165,60,201 ,76. 1*4, 16, 134, 14 3 
9 

2670 DATA 73,208.4,162,0,240,3,32, 
1 2 , 3 1 , 32 , 60 , 1 64 , 208 , 3 , 1 36 , 1 390 

2680 DATA 145,20,76,172,14,165,57, 
185,8, 133,122, 165,56, 185,8, 133, 147 

0 

2690 DATA 123,32.142,20,32,48,225, 
76,133, 14, 134,60, 177,65.16,5, 1702 
2700 DATA 162,42,76,55,164,170,165 
^65, 105,0, 133,98, 133,34, 165,66, 163 

2710 DATA 105,0,133,99,133,35,56,1 
38,101,65,133,65,144,2,230,66,1505 
2720 DATA 134,97,70,68,176,3,76,17 
9,19,138,32,176,183,36,14,48,1441 
2730 DATA 3,76,48,19,76,287,18,166 
, 101 ,20B, 29, 169,25, 133,22, 166,1466 
2740 DATA 97,240,35,165,99,197,52, 
20B, 15, 165, 98, 197, 31, 20B, 9, 24, 1860 
2750 DATA 181,97,133,51,144,2,238, 
52,196,97,248,18,177,98,32,218,187 

2760 DATA 255,200,196,97,206,246,7 
6,86,25,165,14,48,93,206,200,165,2 
282 

2770 DATA 97,208,4,133,188,240,74, 
36,112,16,3,32,27,168,165,100,1333 
2780 DATA 5,101,208,56,165,97,16,5 
2,56,233,144,16,47,201,249,176,162 

2 

2790 DATA 22,105,7,170,165,99,208, 
36,165,98,232,240,6,74,176,28,1831 
2800 DATA 232,208,250,134,100,240, 
26,170,165,99,133,48,165,98,74,182 
,2236 

2818 DATA 48,176,9,232,208,248,133 
, 100, 165, 40, 144, 3, 32, 221, 189, 20B, 2 
158 

2628 DATA 12,133,181,36,102,16,3,3 
2,201,13,32,29,9,162,8,189,1070 
2830 DATA 0,1,248,6,32,210,233,232 

, 208 , 243 , 1 69 , 29 , 1 66 , 1 9 , 240 , 2 , 2054 
2840 DATA 169,32,32,210,255,160,0, 

177,57,201,61,144,36,288,61,165,19 
90 

2650 DATA 211,56,233,10,176,232,73 
,255,103,1,16,23,134,60,163,14,176 
4 

2860 DATA 48,3,32,211,20,165,188,2 
08,74,165,101,70,60,144,4,229,1634 
2870 DATA 211,144,20,170,240,17,16 
0,29,165,19,240,2,160,32,152,32,17 
93 

2860 DATA 210,255,282,208,249,160, 
8,132,59,76,203,14, 170,169,13,32,2 
152 

2890 DATA 210,255 , 16S, 19, 16 ,5, 169 , 
10,32,210,255,224,67,144,7,32,1820 
2900 DATA 204,255,169,0,133,19,76, 
172, 14,165, 14,240,9,166,101,165, 19 
82 

2918 DATA 188,240,6,76,72,178,32,2 
11,28,134,19,32,281,255,177,37,181 
0 

2920 DATA 201,68,176,200,132,59,76 
,203,14, 163, 14, 4B, 3, 32, 21 1,20, 1622 
2930 DATA 165,100,208,223,165,101, 
32, 195,235,176,3,76,172,14,281,240 
,2326 

2940 DATA 20B.7, 132,56, 134,35,76,1 
31,12,76,4,223,169,64,44,169,1362 
2930 DATA 128,5,17,288,7,169,191,4 
4,169,127,37,17,133,17,76,172,1517 
2960 DATA 14,165,57,133,61,165,58, 
133,62,76,172,14, 134,60, 165,19, 14B 
8 

2978 DATA 248,39,162,0,32,207,255, 
201,13,240,11,137,0,2,232,224,2015 
2980 DATA 89,208,241,76,113,163,16 
9, 0,157, 0,2, 168, 163, 144, 41 ,3, 1741 
2990 DATA 20B , 17, 173,0 ,2 ,288,46, 24 
0,217,32,249,171,160,0, 173,0,1896 
3000 DATA 2,206,34,132,67,32,163,1 



71,76,172,14,134,60,164,67,185,170 
1 

3010 DATA 0,2,240,4,201,58,208,12, 
165,19,208,182, 152,240,233,32,1956 

3020 DATA 69,171,208,213,200,185,0 
,2,281,32,240,248,132,122,162,2,21 

87 

3030 DATA 134,123,36,13,48,95,32,1 
21 ,0,32,243,188,164,122,185,0,1536 
3040 DATA 2,240,22,201,58,240,18,2 
01,44,240,14,32,98, 171, 165,61,1807 
3050 DATA 164,62,133,57,132,58,76, 
172, 14,132,67,166,60,224,85, 176,17 
78 

3060 DATA 27,166,19,240,7,32,204,2 

55,169,0,133,19,170,240,13,0,1694 

4000 PRINT "CCLEARJNEW":PRINT"CDOW 

NIC DOWN J LOAD " +CHR» (34)+" B AS I C LOAD 

ER2"+CHR*<34 

>*",8" 

4010 REM CHANGE ,8 IN ABOVE LINE T 
0 ,1 FOR CASSETTE USE 
4020 PRINT" C DOWN J C DOWN 3 1 DOWN 3 [ DOWN 
3 RUN" 

4030 P0KE631 , 13:P0KE632, 13iPQK£633 
, 1 3 1 POKE 1 98 , 3 : PR I NT " C HOME 3 " 



PROGRAM! BASIC LOADER2 



10 BL=299 iLN-70 i SA-6849 

20 FOR L-0 TO BL:CX=0:FOR D=0 TO 1 

5 

30 READ Ai IF A >255 THENPR INT" NUM BE R 

TO LARGE " ; LN+ ( L* 1 0 > 
40 CX=CX+AiPOKE SA+L*16+D,A:NEXT D 
50 READ At IF AXCX THENPR I NT" ERROR 

IN LINE"iLN+(L»10) i STOP 
60 NEXT L 

70 DATA 0, IBS, 252, 172,240,6,32,210 
,255,200,208,245,36,13,48,3,2105 
80 DATA 76,158,24,164,97,240,11,16 
9,0,133,101,169,105,133,100,76,175 
6 

90 DATA 123,19,76,179,19,134,107,1 
32, 106, 170,240,36,201 ,34,208,24,18 
08 

100 DATA 230,106,230,122,200,185,0 
,2,240,22,201 ,34,208,246,152,200,2 
37B 

110 DATA 208,15,200,185,0,2,240,8, 
201 ,58,240,4,201 ,44,208,242,2056 
120 DATA 152,56,229,106,133,97,76, 
143,26, 134,60,138,105, 146,133,61,1 
795 

130 DATA 162,5,134,85,160,239,173, 

1,2,145,60,169,64,160,251,145,1955 

140 DATA 60,174,2,2,169,1,32,90,27 

,10,208,15,144,13,42,32,1021 

150 DATA 90,27,48,7,202,240,11,201 

,0,240,233, 198, 85, 28B, 213, 76, 2079 

160 DATA 157,14,197,101,208,245,76 

,201 ,14,145,60,74, 145,60,177,60,19 

34 

170 DATA 96,165,14,41,128,133,12,3 
2,200,19,32,55,20,32,15,188,1182 
1B0 DATA 76, 145, 27, 169, 1,166, 14, 4B 
,13,169,129,133,105,169,128,133,16 

25 

190 DATA 106,10,133,110,133,107,13 
3,109,74,133,108, 138,41 , 128,133, 12 
, 1608 

200 DATA 32,200,19,32,55,20,186,18 
9,1,1,10,208,30,160,9,176,1328 
210 DATA 2,160,16,132,11,165,74,22 
1,3,1 ,208,5,165,73,221 ,2,1459 
220 DATA 1,8,138,24,101,11,170,40, 
208,221,154,186,224,64,176,3,1729 
230 DATA 76,53,164,165,12,240,15,1 
65, 101 ,72,165,100,72,165, 109,72,17 
46 

240 DATA 165,108,72,76,243,27,165, 
102,9,127,37,98, 133,98, 169,234,186 

3 

250 DATA 160,27,133,34,132,35,76,6 
7,174,32,252,187,32,43,188,32, 1604 
260 DATA 56,174,165,58,72,165,57,7 
2,165,74,72,165,73,72,165,12,1617 
270 DATA 72,76,172,14,105,8,170,20 
8, 1 , 186, 163,74,221 ,3, 1 ,208, 1684 



280 DATA 7, 16S, 73, 221, 2, 1,240, 28,1 

89, 1 , 1 , 10,208,8, 138,176, 1468 

290 DATA 227,105,16,170,208,228,76 

,48,173, 186, 189,3, 1,133,74, 189,202 

6 

300 DATA 2,1,133,73,189,1,1,10,208 
, 236 , 1 54 , 200 , 1 76 , 38 , 1 38 , 1 05 , 1 665 
310 DATA 6,72,105,6,133,36,104,32, 
162,187,186,189,11,1,133,102,1465 
320 DATA 133,12,165,73,164,74,32,1 
03,184,32,208, 187, 160, 1 ,32,93, 1653 
330 DATA 188,76,168,28,189,7,1,24, 
113,73,145,73,133,101,132,12,1463 
340 DATA 136, 1B9, 6, 1,16, 2, 132, 12,1 
13,73,145,73,133, 100,189,9,1329 
350 DATA 1,168,189,8,1,197,100,208 
,4,196, 101,240,32,160,0,69,1674 
360 DATA 100,48,39,176,2,160,1,196 
,12,208,18,138,105,8,170,154,1535 
370 DATA 160,0,132,59,76,203,14,56 
,186,229,12,240,17,189,5,1,1379 
380 DATA 133,58,189,4,1,133,57,76, 
172, 14, 176,217, 144,217, 13B, 24, 1753 
390 DATA 105,16,170,154,160,0,132, 
59,76,203,14,132,59,165,14,16,1475 
400 DATA 11,165,100,5,101,208,68,1 
69,2,76,191,14,165,97,208,59, 1639 
410 DATA 240,245,132,59,200,134,60 
, 165,14,240,7, 165,100,240,6,76,208 
3 

420 DATA 72,178,32,211,20,177,57,1 
70, 165, 101,240,5, 10,209,57, 144,184 

a 

430 DATA 4,138,76,188,14,168,78,60 
,176, 18,136,138,288,2, 169,2,1567 

448 DATA 181,57,72,165,56,105,0,72 
,169,141,72,200,177,57,170,200,181 

6 

450 DATA 177,57,133,37,134,58,160, 
0,76,287,14,105,13,170,154,104,162 

1 

460 DATA 201,141,240,30,10,208,8,1 
B6, 138. 144,240, 105,7,208,238,76,21 
80 

470 DATA 224,168,104,133,73,184,13 
3,74, 104,145,73,200,192,3,288,248, 
21BB 

4B0 DATA 160,0,104,133,58,104,133, 
57,76,207,14,132,59,165,14, 16, 1432 
490 DATA 9,165,100,5,101,208,200,7 
6,203, 14,165,97,208,193,76,203,202 

3 

500 DATA 14,132,59,165,14,16,11,16 
5,108,5,181,248,9,169,1,76,1277 
518 DATA 191,14,165,97,288,247,200 

, 177,57,76, 18B, 14,200, 177,57,24,20 
92 

520 DATA 101,45,133,100,200,177,57 
,101 ,46, 133,101 ,200, 177,57, 101 ,45. 
1774 

530 DATA 133,108,200,177,57,101,46 
,133, 109, 169,5,101,57, 133. 106,165, 
1CI00 



660 DATA 95,208,3,32,200,19,32,142 
,20,200,232,208,3,24,105, 1 ,1524 
670 DATA 145,95,200,138,145,93,32, 
76,179,164,34,134,113,133,114, j9B, 
1995 

680 DATA 11,208,224,32,170,178,169 
,6,76,188,14,76,77,178,200, 132,193 

690 DATA 18,32,223,38,78,12,170,24 
8,21,32,90,226,198,11 ,240, 14,1619 
700 DATA 32, 2, 31, 134, 1B6.I9B.11, 24 
8,5,32,2,31,134, 165,32, 197,1452 
710 DATA 30,76,172,14,165,60,201,9 
4, 144,5,206,15,76,89,225,165, 1739 
720 DATA 185,208,2,238,185,169,167 
,72,169,173.72,76,111,225,134,60,2 
23B 

730 DATA 160,1,162,0,134,183,134,2 
3,134,185,134,144,132,12,132,186,1 
836 

740 DATA 132,123,169,25,133,22,177 
,57,133,11,230,57,208,2,230,58,176 

750 DATA 96,70,12,144,6,76,200,20, 
76,72, 178,104,24, 105,1 , 133, 1317 
760 DATA 69,104,105,0,133,70,184,1 

6,18,104,200,236,104,133,101,170,1 
667 

770 DATA 106,69,0, 104, 4B, 226, 104,5 
6,233,137,16,220, 166, 104, 170, 104, 1 

867 

760 DATA 104,104,138,200,240,231,7 
4,200,208,252,240,225,32,223,30,32 
,2533 

790 DATA 2,31,134,184,198,11,240,3 

2,32,2,31,134,186,224,3,144,1566 

800 DATA 2,198,165,198,11,240,17,3 

2,2,31,134,185,196,11,240,8,1692 

610 DATA 32,200,19,198,13,32,98,22 

6,32,192,255,176,3,76,172,14,1730 

820 DATA 76,239,25,234,234,234,76, 

6, 175, 32, 36, 181, 165, 51, 164, 52, 19B4 

B3B DA7A 56,229,97,176,1,136,196,5 

0,208,2,197,49, 144 , 1 ,96, 76, 1 714 

B40 DATA 53,164,13,63,184,64,184,6 

4,139,31,167,31,245,32,185, 16, 165S 

B50 DATA 1,218,170,0,0,22,4,84,69, 

88 , 84 , B , 7 1 , B2 , 65 , 60 , 1 046 

360 DATA 72,73,67,83,4,80,76,79,84 

,6,85,76,80,76,79,84,1106 

B70 DATA 4, 68, 82, 65, 87, 6, 85, 78, 6B, 

B2, 65, 87, 6, 67, 73, 82, 1005 

880 DATA 67,76,69,8,65,76,67,73,82 

,67,76,69,4,77,79,86, 1863 

890 DATA 69,4,84,85,82,78,5,62,69, 

B3, 69, 84, 6, 66, 79, 82, 1027 

900 DATA 68,69,82,3,73,78,75,5,80, 

65,80,69,82,4,76,73,982 

910 DATA 78,69,4,77,79,68,69,3,67, 

76,82,6,83,80,82,73,996 

920 DATA 84,69,2,73,83,2,79,78,3,7 

9,70,70,1 ,40,7,69,809 

930 DATA 88. 80. 65. 78. 68. 89. 7. 69. Rfl 



540 DATA 56,105,8,133.107,185,106, 
0,145,100,136,16,248,168,5,288,171 

558 DATA 196,160,2,177,57,24,101,4 

5, 133,71,136,177,57,101 ,46,133,161 
B 

560 DATA 72,163,57,105,3,72,165,56 
, 105,0,72, 177,71,288,3,76, 1409 
578 DATA 174,179,133,58,136,177,71 
^133, 57, 160, 2, 177, 71, 133, 73, 200, 19 

580 DATA 177,71,133,74,200,177,73, 
72,136,16,250, 165 , 74 , 72 , 1 65 ,73 , 1 92 
8 

590 DATA 72,165,14,76,43,19,200,17 
7,57,132,12,133,11,200,177,57,1545 
600 DATA 133,69,200,177,57,133,70, 

165,49,133,93,229,47,133,105,165,1 
960 

610 DATA 50,133,96,229,48,170,5,10 
5,240,33,160,5,24,177,57,101,1633 
620 DATA 47,133,107,136,177,57,101 
,48,133,108,160,1,177,107,136,17,1 
645 

630 DATA 107,206,68,165,185,145,18 

7,288,138,145,187,32,148,177,32,8, 
1912 

640 DATA 164,160,0,132,59,132,114, 

162,5,165,69, 145,95, 16, 1 ,202, 1621 

650 DATA 208,165,78,145,95,16,2,28 

2,202,134,113,163,11,160,4,145,182 
9 



,00,65,78,68,88,9,67, 10B7 

940 DATA 79,78,84,82,65,67,84,89,9 

,67,79,78,B4,82,65,67,1159 

950 DATA 84,88,6,67,79,76,79,85,82 

,1,84,1,65,1,87,1,886 

960 DATA 74, 1,B5, 1,83, 1,77, 1,71,1, 

78,1,73,1,66,1,615 

970 DATA 67,1,69,1,68,1,80,1,76,4, 
82,85,78,30,5,76,744 

980 DATA 73,83,64,50,5,69,88,73,84 

, 52 , 5 , 70 , 82 , 69 , 69 , 50 , 1 006 

990 DATA 4,78,69,87,51 ,5,65, B5, 84, 

79, 50,6,82,69, B3, 69,966 

1000 DATA 84,53,6,68,76,79,65,68,5 

0,8,68,86,69,62,73,70,1085 

1010 DATA 69,50,6,68,63,65,86,69,5 

0,0,67,65,84,65,76,79, 1010 

1020 DATA 71,50.5,75,73,76,76,32,3 

,68,85,77,80,50,9,67,919 

1030 DATA 79, 7B, 84, 73, 78,85,69,30, 

3,76,207,50,7,76,65,66, 1146 

1040 DATA 76,69,83,50,6,88,76,73,8 

3 , 64 , 50 , 8 , 68 , 65 , 80 , 88 , 1 031 

1058 DATA 69, 7B, 66, 50, 8, 82, 69, 80, 7 

!>, 65, 67, 69, 50, 5, 70, 73, 979 

1060 DATA 78,68,50,255,21,231,42,1 

»7, 17,42,42,42,42,32,67,79,1255 

1070 DATA 77,77,79,68,79,82,69,32, 

54,52,32,32,77,73,75,82,1040 

1080 DATA 79,32,80,73,76,79,84,32, 
86,54,46,52,32,42,42,42,931 

1090 DATA 42,62,231,20,32,32,32,32 



C64 Language 



, 54 , 52 , 75 , 32 , 82 , 65 , 77 , 32 , 952 

1100 DATA 83,89,83,84,69,77,32,145 

,60,166,255,167,2,138,23,177,1650 

1110 DATA 192,186,193,178,194,170, 

166, 180, 10, 195,168,144,64,0,0,0,20 

40 

1120 DATA 196,166,80,197,166,50,19 
8, 168, 128,0,0,0,0,199, 168,144,1860 
1130 DATA 64,109,0,0,200,166,69,20 
1,240,202,241 ,203, 16B, 144 , 64 ,241 , 2 

312 

1140 DATA 0,0,204,140,180,7,205,17 

7,206,231,13,32,32,32,32,32,1523 

1150 DATA 32,32,32,32,32,32,32,32, 

207,231 ,13,63,63,63,63,63,1022 

1160 DATA 63,63,63,63,63,63,63,63, 

208,184,209,129,16,1,195,128,1574 

1170 DATA 0,7,129,16,1,204,128,0,9 

,129,16, 1,206,128,0,11 ,985 

1180 DATA 145,16,1,83,208,0,13,189 

,51 ,210,166,34,51 ,211,166,200,1744 

1190 DATA 16,1,76,128,0,15,245,16, 

1,67,128,0,17,191,16,1,918 

1200 DATA 73,128,0,19,139,16,1,71, 

128,0,21,249,16,1 ,77, 128,1067 

1210 DATA 0,23,249, 128, 16, 2, B6, 128 

,0,25,149,212,139,160,20,17,1354 

1220 DATA 148,164,21,74,19,149,212 

, 145, 160,20,17, 148,164,13,74,19,15 

47 

1230 DATA 149,212,138,128,8,160,20 
,17,148,164,19,74,19,149,212,243,1 
860 

1240 DATA 160,20,17,148,164,17,74, 
19,149,149,236,84,73,77,69,228,168 
4 

1250 DATA 25,149,12B,175,22B,25,23 
4,17, 157,60,148,36,60,231,10,66, 17 
49 

1260 DATA B9, 84, 69, 83, 32, 70, B2, 69, 
69,62,25,42,129,239,17,82,1243 
1270 DATA 69, 65, 6B, 89, 46, 62, 149,36 
,166,80,4,82,44,179, 149, 128,1416 
1280 DATA 173,228,25,149,214,26,35 
,207,23,60,240,149,212,131,128,2,2 
026 

1290 DATA 82,42,76,153,47,216,148, 
164,17,128,53,49,218,153,154,52, 17 
52 

1300 DATA 148,164,17,154,32,2,82,3 
4,135,148, 120,7,212, 148,244,4, 1679 
131B DATA 82,34,180,23,42,76,148,1 
28,7,212,148,27,28,34,187,34,1312 
1320 DATA 241,38,130,34,39,38,107, 
35,103,35,183,38,164,40,23,36,1308 
1330 DATA 56,37,30,37,212,47,118,1 
48,189,8,27, 16,48,41,38,164,1236 
1340 DATA 49,213,50,8,30,18,51,137 
,52,106,149,219,128,215,176,212,18 
33 

1350 DATA 136,160,20,17,156,149,23 
2,228,25,136,128,232,228,23,160,20 
,2092 

1360 DATA 20,176,220,133,128,7,219 
,155,142,2,82,44,199,153,70.133, 19 

25 

1370 DATA 233,3,2,82,62,58,155,164 
,15,217,26,41,118,23,34,212,1447 
1380 DATA 26,33,235,157,128,14,2,8 
2, 42, 129, 154,128, 2, 31, 9, 180, 1392 
1390 DATA 128,96,2,25,33,51,158,12 
9,10,212,157,129,10,160,20,17,1339 
14B0 DATA 148,129,9,48,217,26,49,1 
88, 153,60, 180,63, 148, 164, 15,62, 166 
1 

1410 DATA 26,49,188,153,70,153,233 
,3,5,31,6,19,23,42,129,25,1157 
1420 DATA 62, 38, 12B, 66,146, 67, 158, 
129,10,212,157,129,10,160,20,17,15 
29 

1430 DATA 148,129,9,48,233,32,7,14 
6,164, 15,7,217,26,49,188,128,1348 
1440 DATA 66,153,67,133,70,153,233 
,3,5,31,10,19,128,97,149,218,1553 
1450 DATA 25,42,129,25,35,48,128,2 
12,133,47,216,153,148,128,34,49,15 
92 

1460 DATA 149,2,31,21,148,128,7,21 
2, 148,132,128,7,4,34,27,4,1282 
1470 DATA 35,108,129,223,25,35,146 
, 153, 153,47, 148, 128, B, 8, 53, 49, 1448 
1480 DATA 223, 12B, 224, 32,25, 34, 79, 

153,47,224,33,160,33,166,198,23,17 
82 

1490 DATA 128,212,160,33,160,20,17 



, 153, 14B, 128,54,30, 167,2, 119, 148,1 
699 

1500 DATA 7,128,8,23,160,20,20,29, 
21 ,25,32,246, 138, 166, 198,23, 1236 
1510 DATA 166,62,167,2,120,23,166, 
160,167,2,121,23,128,214,160,32,17 
13 

1320 DATA 31,18,159,48,233,32,7,21 
7,26,49,188,26.33, 152,159, 129, 1509 
1530 DATA 7,223,132,24,58,167,3,25 
5,46,128,8,224,33,232,217,149, 1906 
1540 DATA 212,167,2,0,148,7,46,51, 
224,34,153,160,34,7,217,148,1610 
1550 DATA 128,7,212,148,160,33,128 
,7,4,82,33,242,160,35,128,2,1311 
1560 DATA 31,12,180,128,96,2,128,6 
6 , 1 53 , 67 , 1 28 , 97 , 1 50 , 3 1 , 1 0 , 26 , 1 303 
1570 DATA 49, IBS, 26, 49, 188, 149,214 
,26,51,28,153,232,2, 168,36,12,1563 
15B0 DATA 82,35,189,149,224,35,29, 
26,58,144, 153,128,53,224,37,160,17 
26 

1590 DATA 37,233,48,2,160,37,233,4 

9,2, 13,62,36,81,232,224,37,1506 
1600 DATA 160,38,47,216,152,149,2, 
142,128,2,13,31,31,231,22,76,1442 
1610 DATA 79, 7B, 45, 69, 88, 73, 63, 84, 

65, 78, B4, 32, 70, 73, 76, 69, 1146 
1620 DATA 32,78,65,77,69,224,39,25 
, 42, 83, 152, 1B9, 1,31, 27, 231, 1367 
1630 DATA 18,70,73,76,69,32,78,63, 

77,69,32,84,79,79,32,76, 1009 
1640 DATA 79,78,71,224,39,25,42,83 
, 63, 231, 6, 66, B3, 65, 86, 73, 1320 
1650 DATA 78,71,32,60,160,38,60,23 
1,9,32,79,78,32,68,73,83,1184 
1660 DATA 73,32,60,160,37,62,160,3 

B, 143,7, 189,52,235,80, 76, B4, 1490 
1670 DATA 7,217,233,64,160,37,7,23 

3,58,7, 133,7, 128, 1B4, 128,96, 1719 
1680 DATA 4,63,26,50,232,128,66,14 

2,67,128,66, 160,38,60, 146,60, 1436 
1690 DATA 69, 128,212, 142, 128, B, 160 
,20,17,148,129,9,48,233,32,7,1490 
1700 DATA 148,164,13,7,217,26,49,1 

88,153,62,128,66,146,164,15,60,161 

0 

1710 DATA 146,60,69,153,70,153,233 
,3,2,31,7,128,97,25,62,58,1297 
1720 DATA 19,128,97,63,147,60,160, 
38,60,147,60,231,13,32,78,79,1412 
1730 DATA 67,32,79,78,32,68,73,83, 
75,32,60,160,37,62,25,42,1023 
1740 DATA 129,149,224,40,149,218,2 
32,217,234,36,48,149,184,126,96,4, 
2237 

1730 DATA 177,72,160,37,70,177,72, 
160,37,70,177,72,160,37,70,177,172 
3 

1760 DATA 72,160,37,70,233,32,60,1 
60,34,60,233,32,60,177,212,252, 188 
4 

1770 DATA 160,20,17,128,72,160,34, 
70,160,34,60, 19,63,177,72, 160, 1406 
1780 DATA 41,70,177,72,160,41,70,1 
28,72,160,37,70,160,37,232,2,1529 
1790 DATA 31,6,176,51,224,37,160,3 
7,50,221,177,212,232,160,20,17,163 
1 

1B00 DATA 177,72,160,34,70,160,34, 
232,2,31,6,176,51,224,34,153,1616 

1610 DATA 160,34,7,217,19,177,72,1 
60,41 ,70,133,130,177,34,233,66,177 
0 

1828 DATA 5,31,11,157,60,153,62,23 
2,217,25,37,110, 153,177,52,50,1532 
1830 DATA 223,26,49,188,159,167,1, 
0,9,157,7,60,153,62,177,97,1333 
1B40 DATA 25,42,129,133,224,38,231 
,17,17,65,82,69,32,89,79,85,1377 
1858 DATA 32,67,69,82,84,65,73,76, 
32,60,26,33,189,153, 12B, 32, 1225 
1860 DATA 233,89,5,82,42,129,160,3 
8,217,26,56,144,153,128,33,49,1606 
1670 DATA 224,33,160,38,232,2,31,2 
1,231,12,78,79,32,70,73,76,1392 
1B80 DATA 69,32,78,65,77,69,224,39 
,25,42,85,160,38, 128,53,233,1417 
1B90 DATA 42,2,31,28,160,38,160,38 
,47,12B,B,52,144,7,224,3B,1147 
1980 DATA 160,38,189,52,235,80,76, 
84,7,224,38,25,38,77,160,38,1521 
1918 DATA 143,7,217,153, 189,52,235 
,88,76,64,7,217,191,164,128,96,205 
9 



1920 DATA 3,26,50,252,128,66,233,8 
3,160,33,48,7,233,58,7,153,1340 
1930 DATA 7,67,26,50,252,126,97,25 
,42,129,149,212,142,160,20,17,1523 
1940 DATA 146,232,228,15,160,20,20 
, 128,206, 149,212,136,160,20,17,146 
,2019 

1950 DATA 149,232,228,25,146,128,2 
32,228,25,19,128,220,149,224,42,14 
9,2326 

1960 DATA 224,42,25,42,129,63,231, 
9,66,65,83,73,67,32,79,75,1305 
1970 DATA 46,62,79, 12B, 218, 237, 6B, 
76,79,65,68,224,39,26,58,144, 1617 
19B0 DATA 133,128,53,224,37,160,37 
,233,46,2,160,37,233,49,2,13,1369 
1990 DATA 82,36,199,232,224,37,160 
,38,47,216, 132,149,2,31 ,31,231,186 
9 

2000 DATA 22,78,79,76,45,69,88,73, 
63,84,65,78,84,32,70,73,1101 
2010 DATA 76,69,32,76,65,77,69,224 
,39,25,42,85,132, 189, 1 ,31 , 1254 
2020 DATA 27 ,231 , IB, 70 , 73 , 76 , 69, 32 
,78,63,77,69,32,84,79,79,1159 
2030 DATA 32,76,79,78,71,224,39,23 
,42,85, 160,36, 128,53,233,42, 1405 
2040 DATA 2,31,25,160,38,160,38,47 
,177,8,52,144,7,217, 153, 189,1448 
2050 DATA 52,235,60,76,84,7,217,25 
,39,55, 160,38,144,7,189,52,1460 
2060 DATA 235,80,76,64,7,217,160,3 
7,233,58,7,133,7,149, 184, 128, 1615 
2070 DATA 96,4,26,58,252,126,72,16 
0,22,63,63, 128,72, 160,38,83, 1437 
2080 DATA 154,128,2,31,7,150,206,2 
5,39,97,142,150,7, 128,8,206,1480 
2090 DATA 1 60 , 39 , 60 , 236 , 73 , 78 , 7 1 , 3 
2,60,160,38,60,231 ,18,32,79,1419 
2100 DATA 70, 70, 32, 68, 73, B3, 75, 32, 
60,160,37,62,63,154,212,142,1393 
2110 DATA 128,8,160,20,17,148,232, 
228,15,153,70,153,233,3,2,128,1696 
2120 DATA 164,15,235,62,85,78,5,12 
,31,9,128,97,148,206,23,62,1382 
2130 DATA 38,128,72,160,34,70,160, 
34, 146,2, 128, 164, 15, 233, B2, 85, 1573 
2148 DATA 78,5,12,31,19,148,129,9, 
46,233,32,7,148,164,15,7, 1085 
2150 DATA 217,26,49,188,153,62,160 
,34,146,2,31,8,160,20,20,25,1301 
2160 DATA 39,223,146,148,164,15,16 
0,34,7,228, 13,23,39,162,128,97,163 
2 

2170 DATA 63,147,60,160,38,60,147, 
60,233,32,60, 160,39,60,231,11,1361 
2180 DATA 69,68,32,79,70,70,32,68, 
73,63,75,60,160,37,62,128, 1166 
2190 DATA 164,15,235,82,83,78,2,31 
,14,128,224,43, 160,43,219,160,1683 
2200 DATA 43,215,25,34,212,23,42,1 
29,26,58,144,133,128,53,224,37, 154 
8 

2210 DATA 160,37,233,48,2,160,37,2 
33,49,2, 13, B2, 40, 50, 232, 224, 1602 
2220 DATA 37, 160, 3B, 47, 216, 152, 149 
,2,31,31,231,22,78,79,78,43, 1396 
2230 DATA 69,88,73,63,84,63,78,84, 
32,70,73,76,69,32,78,65,1119 
2240 DATA 77,69,224,39,25,42,85,15 
2,189,1,31,27,231,16,70,73,1353 
2250 DATA 76,69,32,78,65,77,69,32, 
84,79,79,32,76,79,78,71,1076 
2268 DATA 224 ,39, 23, 42,85, 160,36, 1 
28,53,233,42,2,31,25,160,38,1325 
2270 DATA 160,38,47,177,8,32,144,7 
,217, 153, 189,52,235,80, 76, B4, 1719 
2280 DATA 7,217,25,40,162,160,38,1 
43,7, 189,52,235,80,76,84,7,1522 
2290 DATA 217,168,37,233,58,7,133, 
7,149,184,128,96,4,26,50,232,1761 
2300 DATA 128,72,160,26,83,63,128, 
72,160,36,83,154,142,3,82,41,1437 
2310 DATA 100,231,11,68,86,69,82,7 
3,70,89,73,78,71 ,32,60, 160, 1353 
2320 DATA 38,60,231,9,32,79,78,32, 
68,73,83,75,32,60, 160,37, 1147 
2330 DATA 62,63, 128,212, 154, 128, B, 

160,20, 17,232,224,34, 133,70, 133, IB 
IB 

2340 DATA 233,3,2,31,7,128,97,25,6 
2, 5B, 128,72, 153,70,153,146,1368 
2350 DATA 5,31,11,160,34,133,7,224 
, 34, 25, 40, 251, 14B, 164,15,160,1462 
2360 DATA 34,2,31,25,146,129,9,48, 



233,32,7,148,164, 15,7,217,1249 
2370 DATA 26,49,188,153,62,160,20, 
20,25,41 ,49,154,212,25,41,100,1325 
2380 DATA 128,97,160,38,233,42,2,3 

1 ,8,233,157,224,38,232,211,63,1897 
2390 DATA 147,60,160,38,60,147,60, 
231 , 15,32,73,83,32,79,75,32, 1324 
2400 DATA 79,78,32,68,73,83,75,32, 
60, 160, 37, 62, 166, 34,31, 211, 1301 
2410 DATA 25,42,129,231,9,80,82,79 

,71,82,65,77,77,69,224,39,1381 
2420 DATA 128,97,25,42,85,133,126, 
33,233,93,2,31,5,26,49,196,1346 
2430 DATA 149,149,236,84,73,77,69, 

228,23, 149,128,173,228,23,133,130, 
2078 

2440 DATA 128,54,233,58,2,82,41,23. 
8,153,128,52,224,41,160,41,233,186 

e 

2430 DATA 38,2,160,44,232,3,12,82, 
41,246, 160,41,233,42,2,82,1442 
2460 DATA 42,129,160,41,233,91,2,8 
2,33,24,133,130,130,34,224,41 ,1589 
2470 DATA 160,41,234,78,58,2,160,4 
5,128,2,12,160,41,234,89,38,1502 
2480 DATA 2,160,43,149,2,12,13,82, 
42 , 1 29 , 1 60 , 4 1 , 234 , B9 , 58 , 2 , 1 220 
2490 DATA 160,41,234,78,58,2,13,82 

,41,238,25,53,73, 153,128,52,1431 
2500 DATA 224,44,26,49,188,153,128 

,52,233,58,2,31,8,26,49, IBB, 1439 
2510 DATA 25, 42, 10,26,49, 188, 25, 41 

,246, 149,212,160,44, 148, 164,19,134 

B 

2520 DATA 2,82,42,34,148,128,7,212 
,148, 138,4,82,42,12,25,42,1148 
2530 DATA 76,148,128,7,27,28,42,17 
6,42,245,43,143,44,15,44,111,1319 
2540 DATA 44,199,44,221,46,99,46,2 
30,46,234,47,111,48,245,49,204,193 
3 

2550 DATA 148.188,8,27,8,47,132,50 
,13,52,213,238,83,89,78,84,1478 
2560 DATA 65,88 ,224 , 39 ,233 , 17,68 , 1 
60,39,60,231,8,32,69,82,82,1489 
2570 DATA 79,82,32,63,60,131,149,2 
,31,6,63,25,44,199,231,8,1223 
2580 DATA 32,73,78,32,76,73,78,69, 
60,155,129,9,62,25,44,199,1194 
2590 DATA 155,164,15,217,153,128,5 
3,233,93,3,82,42, 169, 160,46, 149, 18 
64 

2600 DATA 2,82,53,217,160,42,164,7 
,219, 160,42, 12B.B, 224,42, 160, 1710 
2610 DATA 42,149,2,31,5,149,224,46 
,151,128,2,88,25,34,62,149,1287 
2620 DATA 224,36,233,32,153,7,217, 
133,128,53,233,59,2,31,8,26,1593 
2630 DATA 49,196,128,224,36,26,48, 
72,26,49, 188,150, 128,2,31 ,8, 1361 
2640 DATA 180,128,96,2,128,66,160, 
36,128,2,31,10,133,60,149,224,1553 
2650 DATA 36,25,42,231,133,62,150, 
128,2,31,8, 128, 68, 128, 97, 149, 143B 
2660 DATA 214,23,42,129,149,224,36 
,149,224,35,153,128,53,233,59,2,18 
55 

2670 DATA 31,8,128,224,36,26,49,19 
6, 153, 128,53,233,33,2,31 ,8, 1339 
2680 DATA 128,224,35,26,49,196,153 
,12B, 53, 233, 36, 3, 82, 42, 76, 133, 1619 
2690 DATA 153,47,128,8,52,224,47,2 
6,33,189,149,212,168,47,236,84,179 
7 

2700 DATA 73,77,69,2,153,47,182,2, 
12,31,7,133,86,25,42,129, 1890 
2710 DATA 148,149,164,25,160,47,2, 
31,10,148,128,153,228,25,25,42,148 
5 

2720 DATA 129,148,128,7,212,148,13 
6,128,7,4,82,43,65, 156,128,7,1548 
2730 DATA 220,136,249,1,82,43,118, 

136, 149, 160,47,228,25, 156, 128, 133, 

2071 

2740 DATA 228,25,25,42,129,231,18, 
84,79,79,32,77,65,78,89,32,1313 
2750 DATA 86,65,82,73,63,66,76,69, 
83,224,39,25,42,85,153,128,1361 
2760 DATA 53,233,36,5,82,42,76,153 
,153,47,128,8,52,224,47,149,1488 
2770 DATA 212,148,149,164,25,160,4 
7,2,82,43, 1B7, 148, 128,7,212, 148, 18 
62 

2788 DATA 156,128,7,4,82,43,162,25 
,43,248,148,128,232,228,23,148,180 



7 

2790 DATA 149,232, 228, 25 , 148, 12B, 7 
,224,48,160,48,128,8,149,160,48, IB 
90 

2800 DATA 149,164,25,228,25,160,48 
,128,8,128,160,48,128,164,25,228,1 
816 

2810 DATA 25,160,48,128,7,224,48,1 
60,48, 156, 128, 7,4,82,43,202, 1470 
2B20 DATA 156,128,8,220,25,42,129, 
231,16,78,79,32,83,83,67,72,1431 
2830 DATA 32,86,65,82,73,65,66,76, 
69,224,39,25,42,76, 128,213,1363 

2840 DATA 133,49,216,152,149,2,82, 
44,50,152,129,10,216,152,152,33,17 
41 

2850 DATA 2,132,142,4,12,31,9,152, 
128,8,219,25,42,129,25,44,1124 
2860 DATA 79,128,212,153,128,52,23 
3,42,3,82,42,76,148,164,13,224,178 

3 

2870 DATA 34,153,160,34,2,31,9,148 
,128, 8, 219, 25, 42, 129, 148, fee, 1398 
2880 DATA 7,212,148,142,4,82,44,61 
,231,13,76,63,66,69,76,32,1338 
2B90 DATA 78,79,84 ,32,70 , 79 ,85, 7B, 
68,224,39,23,42,85,160,49, 1277 
2900 DATA 160,49,164,11,128,8,228, 
11,160,49,164,11,149,2,82,44,1420 
2910 DATA 138,160,49,164,9,219,25, 
42,129,160,49,128,8,224,49,160,171 
3 

2920 DATA 49,149,4,82,44,154,25,42 
,129,231,18,83,78,84,73,76,1323 
2930 DATA 32,87,73,84,72,79,85,84, 
32,76,79,79,80,224,39,25,1230 
2940 DATA 42, B5, 231 , 13,79,85,84,32 
,79,70,32,77,69,77,79,82,1216 
2950 DATA 89,224,39,25,42,85,160,4 
3,128,2,31,10,149,224,43,149,1443 
2960 DATA 215,25,38,107,149,213,13 
1 ,224,42,25,34,62,149,224,50,26,17 
36 

2970 DATA 54,142,160,47,149,31,7,2 
24,47, 133, 128, 32, 233, 40, 5, B2, 1574 
2980 DATA 45,25,26,61,208,160,37,4 
9,34,221,160,41,49,34,223,160,1533 
2990 DATA 47,47,216,159,152,1,34,1 
59,157,7, 152,1 ,34,7,82,46,1301 
3000 DATA 202,160,47,159,157,54,22 
4,47,133,128,52,233,43,2,31,8,1700 
3010 DATA 128,224,51,25,45,56,133, 
128,52,233,47,2,31,8, 149,224,1556 
3020 DATA 31,25,45,56,25,42,76,26, 
49,188,26,48,72,133,232,2,1116 
3030 DATA 82, 45, 126, 12B, 212, 160 , 50 
,249, 1,82,46,76,148,153,47,2,1607 
3040 DATA 82,43,126,133,148,128,54 
,233,44,2,31 ,28, 160,50, 153, 128, 156 
3 

3050 DATA 148,128,8,54,228,23,160, 
50, 128,7,224,50,153,153,47,148,170 
9 

3060 DATA 8,53,217,25,45,68,148,12 

8,7,212,25,43,77,160,50,0,1268 

4000 PRINT "CCLEAR3NEW"iPRINT"CDDW 

N J C DOWN 3L0AD" *CHR» ( 34 ) + ■ BAS I C LOAD 

ER3"+CHR*(34 

)+",B" 

4010 REM CHANGE ,8 IN ABOVE LINE T 
0 ,1 FOR CASSETTE USE 
4020 PR I NT " C DOWN 3 E DOWN ] C DOWN J [ DOWN 
3 RUN" 

4030 P0KE631 , 13i P0KE632, 13i P0KE633 
, 1 3i POKE 1 98 , 3 1 PR I NT " C HOME 3 " 



PROGRAM: BASIC LQADER3 



10 BL=307 iLN-70 iSA- 11649 

20 FOR L-0 TO BLiCX=0iFQR D=0 TO 1 

5 

30 READ Ai IF A >255THENPR I NT " NUMBER 

TO LARGE "|LNML» 10) 
40 CX=CX+A:PDKE SA+L»16+D, Ai NEXT D 
30 READ AilF AXCX THENPR I NT "ERROR 

IN LINE"jl_N+(L»10> 
60 NEXT L 

70 DATA 228,23,160,51,128,2,82,43, 
236, 149,212, 14B, 160,50, 128,7, 1B09 
80 DATA 2,31,8,149,224,45,25,42,12 

9, 148, 164,23, 160,47,2,31,1230 

90 DATA 8,12B,224,45,25,42,129,14B 

, 164,23,47,216,132,160,47,47,1605 



100 DATA 3,31,9,148,128,7,212,25,4 
5, 140, 128,224,48, 168,47,47, 1402 
110 DATA 152,8,218,160,47,160,48,1 
32,34,146, 164,23,2,31,8, 128,1303 
120 DATA 224,45,25,42,129,160,46,1 
28,7,224,48,160,46,134,126,7,1377 
130 DATA 4,82,45,196,148,128,7,212 
,25,45,140,149,212,148,164,23,1728 
140 DATA 47,216,148,160,30,128,7,2 
,31,8,128,224,45,25,42,129,1390 
150 DATA 160,47,148,164,23,2,31,9, 
148, 128,7,212,25,45,238,152,1539 
160 DATA 160,47,47,3,31,8,149,224, 
43 , 23 , 42 , 1 29 , 1 26 , 224 , 48 , 1 60 , 1 470 
170 DATA 47,47,218, 160,47, 160, 4B, 1 
52,54,148, 164,23,2,31,9,148,1438 
180 DATA 128,7,212,25,45,238,160,4 
8,128,7,224,48, 160,46,154,126,1760 
190 DATA 7,4,82,46,36,149,224,45,2 
5,42,129,231,16,84,79,79,1278 
200 DATA 32,77,65,76,69,32,77,63,6 
4,67,72,69,83,224,39,25, 1178 
210 DATA 42,85,26,48,72,25,54,214, 
153,232,2,82,42,129,149,224,1579 
220 DATA 36,153,128,52,233,40,2,31 
,5,26,46, 171,133, 128,32,166,1422 
230 DATA 34,51,2,31,5,26,49,188,15 
3, 128,33,233,39,2,31,6,1033 
248 DATA 128,224,36,26,49,196,153, 
128,53,166,34,51 ,2,31,5,26,1308 
250 DATA 49,196,233,32,153,7,217,2 
5,42, 198,26,61,208,26,48,72,1593 
260 DATA 26,31,43,26,55,51,159,166 
,198,23,248,157,8, 166,216,23,1616 
270 DATA 168,144,96,127,0,0,24,58, 
29, 231, 21, 86, 65, 82, 73, 65, 1269 
280 DATA 66,76,69,32,79,85,84,32,7 
9,70,32,62,65,78,71,69, 1069 
290 DATA 224,39,25,42,63,149,212,1 
56,160,20,17,148, 149,232,228,25,19 
11 

300 DATA 148, 12B, 232, 228,25, 160,20 
,20,149,220,25,42,129,153,128,53,1 
860 

310 DATA 233,59,2,31,8,128,224,36, 
26,49,196, 153,128,53,233,36, 1595 
320 DATA 5,82,42,76,153,133,47,128 

,6,52,224,47,153,70,160,36, 1436 
330 DATA 153,232,2,12,82,47,29,133 

,233,3,2,62,62,58,160,36,1346 

340 DATA 128,2,31,5,149,224,36,128 

,212, 148, 149,164,25, 160,47,2,1610 
350 DATA 31,10,148,128,133,228,25, 
25,42,129,148,128,7,212,148,156,17 

IB 

360 DATA 128,7,4,82,47,58,156,128, 
7,228,156,249,1,82,43,118,1486 
370 DATA 156,149,160,47,228,25,156 
,12B, 153,228,25,23,42, 129, 155,128, 
1934 

380 DATA 7,219,25,62,38,236,78,65, 

77,69,61,237,86,65,76,85,1506 

390 DATA 69,62,63,149,212,156,160, 

20,17,148,149,164,25,61,148,128,17 

31 

400 DATA 164,25,62,19,25,42,129,15 
3,233,58,7,217, 149,218,151,128,178 
0 

410 DATA 2,31,4,128,218,128,215,23 
3,36,224,39,128,221,26,48,5,1686 
420 DATA 153,148,128,8,52,224,47,1 
33,132,148,6,33,217, 153,130,52,182 
6 

430 DATA 233,61,147,7,2,31,8,26,49 
,188,26,49, 188,147,233,58,1433 
440 DATA 7,224,39,130,221,26,48,5, 
153,132,148,128,7,8,53,224,1573 
450 DATA 34,153,148,128,8,52,217,2 
6,43,43,148,152,2,160,34,232,1580 
460 DATA 2,13,31,12,134,128,2,34,2 
15, 149,218,25,42,129,168,34,1348 
470 DATA 217,23,47,168,128,212,133 
,47,216,153,148,157,54,160,39,2, 19 
26 

480 DATA 88, 14B, 128,7,212, 148, 132, 
128,7,4,82,48,10,134,128,2, 1446 
490 DATA 34,213,26,49,196,25,42,12 
9,153,149,2,31,19,231,10,87,1400 
500 DATA 72,69,82,69,32,70,82,79,7 
7,224,39,23,42,85, 128,215, 1390 
510 DATA 155,128,8,219,25,34,212,1 
53,149,31,7,217,128,212,153,47,189 
8 

320 DATA 216,153,148,128,54,233,36 
, 2, 31, 3, 26, 4B, 108,148,128,7,1471 



C64 Language 



330 DATA 212,148,132,6,92,48,79,26 

,4V, 196,29, 149,224,4B,160,4B, 1656 
340 DATA 149,164,25,224,34,160,34, 

47,218,160,48,156,128,7,2,88,1644 
330 DATA 154,152,3,154,148,3,13,31 

,11 ,160,48, 12B, 7, 224, 48, 23,1309 
560 DATA 48,111,148,154,8,149,6,31 

,6,154, 128,7,212,148,134,8,1472 
570 DATA 224,33,160,48,149,164,23, 

153,160,33,134,34,3,31,11 , 160,1364 
580 DATA 48,128,7,224,48,25,48,111 

,160,48,128,164,25,224,37,26,1431 
590 DATA 50,53,133,224,34,160,37,2 

17,26,31,28,153,224,37, 160,34,1641 
600 DATA 217, 152, 14B, 8, 224, 33, 154, 

128,7,222,160,37,153,160,33,53,188 
9 

610 DATA 7,224,34, 133, 14B, 138,8,52 
,160,34,7,217,160,48,128,164,1702 
620 DATA 25,47,218,29,128,224,31,2 
6,54,142,149,224,31 ,153,128,32,170 

1 

630 DATA 233,61,5,82,42,76,26,49,1 
88,26,48,72,128,212,133,47,1448 
640 DATA 216,153,148,128,54,224,34 
, 160,34,233,47,2, 160,34,233,43, 190 
3 

650 DATA 2,13,160,34,233,42,2,13,1 

60,34,233,45,2,13,82,49,1117 

660 DATA 71,148,129,7,212,148,152, 

128, 7,4,82,49, IB, 160,40, 128, 14B2 

670 DATA 153,228,25,25,42,129,153, 

148, 128,8,52,49,224,33, 153, 152,170 

2 

680 DATA 148,8,53,49,222,160,34,50 
,218,154, 166,41,8,27, 14,49,1401 
690 DATA 108,49,121,32,246,49,134, 
32,246,49,147,160,40,128,160,33,17 
34 

700 DATA 158,9,48,228,25,25, 49, 185 
,160,40,128,160,33,158,7,48,1461 
710 DATA 228,25,23,49,185,160,40,1 
28, 160,33, 158,8,48,228,25,25, 1525 
720 DATA 49,185,158,149,2,31,25,23 
1 , 16,68,73,86,73,83,73,79,1381 
730 DATA 78,32,66,89,32,90,69,82,7 
9,224,39,25,42,85,160,40,1232 
740 DATA 128,160,33,158,10,48,228, 
25,25,42,129,153,153,47,128,8,1473 
750 DATA 53,217,29,153,153,47,128, 
8, 52, 217 ,29, 26, 4B, 72, 26, 41, 1299 
760 DATA 118,25,42,129,26,33,255,1 
58,212,157, 160,20, 17,148,164,15, 16 
99 

770 DATA 128,52,233,42,2,31,19, 14B 
,129,9,48,233,32,7,148,164,1425 

780 DATA 15,7,217,26,49,188,153,62 
,153,70,153,233,3,2,82,44,1457 

790 DATA 199,160,20,20,25,42,129,1 

28,218,25,34,241 ,128,214,25,42, 165 

0 

800 DATA 176,142,128,1,31,17,142,2 
1 8 , 239 , 68 , 65 , 80 , 80 , 69 , 78 , 6B , 1 602 
810 DATA 224,39,25,38,174,231,8,84 
, 79, 79, 32, 87, 72, 65, B4, 224, 1343 
820 DATA 39,25,42,85,153,148,128,7 
, 128,54,233,40,3,89, I4B, 224, 1547 
830 DATA 48,153,148,52,224,34,133, 
153,47,148,8,53,217,160,37,224,185 
9 

840 DATA 39,26,61,206,160,34,153,7 
,217,160,37,128,33,233,36,5,1537 
850 DATA 82,30,145,149,212,160,37, 
160,37,47, 128,8,52,224,37, 148,1676 
860 DATA 149,164,25,160,37,2,31,11 
,148,128,164,25,224,37,25,50, 1380 
870 DATA 145,149,129,7,212,149,156 
,129,7,4,92,50,112,23,34,174, 15B0 
9B0 DATA 160,41,129,53,233,36,3,92 
,50,200,149,212,160,41,160,41,1751 
B90 DATA 47,129,8,52,224,41,148,14 
9,164,25,160,41,2,31,11,148,1379 
900 DATA 128,164,25,224,41,23,50,2 
00, 148,128,7,212,148, 156, 128,7,179 
1 

910 DATA 4,82,50,167,25,54,174,160 
,39,47,216,160,41,49,34,223,1323 
920 DATA 160,37,49,34,221,137,149, 
2,159,149,2,13,159,152,1,13,1457 
930 DATA 157,132,1,13,157,159,152, 
7,1,13,82,46,202, 160,39,159, 1500 
940 DATA 157,54,224,37,160,48,212, 
133,47,216,29,160,52,130,1,31,1711 
950 DATA 27,160,53,62,128,97,191,1 
B4,12B,96,3, 128,72, 153,85, 153,1720 



960 DATA B7, 153, 87, 153, 91, 128, 97, 2 

3,34,62,29, 153,128,52,233,32,1534 

970 DATA 2,31,8,26,49,188,25,51,28 

, 29, 160, 37, 49, 34, 16B, 128, 1013 

980 DATA 0,0,0,0,7,33,221,160,41,4 

9,34,168,129,0,0,0,941 

990 DATA 0,7,33,223,29,149,224,40, 

160,40,149,164,25,160,47,2,1452 

1000 DATA 92,51,100,160,40,129,7,2 

24,40, 160,40,136, 1 ,82,51,108,1430 

1010 DATA 25,51,73,160,40,128,164, 

25,224,47,29,160,51, 149,2,82,1410 

1020 DATA 43,248,156,249,2,82,43,2 

48, 156,128,7,220,156,149, 160,47,20 

94 

1030 DATA 228,25,156,128,232,228,2 
5,29,128,212,153,47,128,7,216, 153, 
2095 

1040 DATA 148,128,54,147,2,31,11,1 
53,152,148,8,53,217,23,51,174,1502 
1050 DATA 148,129,7,212,149,152,4, 

92,51,144,25,42,76,26,49,199, 1492 
1060 DATA 128,212,153,148,128,54,1 

47,2,31, 19,153,148, 128,8,32,224,17 

33 

1070 DATA 54,153,153,47,148,8,53,2 
17,25,51,218,148,128,7,212,148,177 
0 

10B0 DATA 153,47,4,82,51,179,25,42 

,76,26,51,28,153,180,32,236,1385 

1090 DATA 97,73,84,72,5,82,42,76,1 

33,133,47,180,8,53,217,160,1492 

1100 DATA 54,232,2,82,42,76,26,51, 

28,153,128,52,147,5,82,42,1202 

1110 DATA 76,26,49,188,153,128,53, 

147,2,31,5,26,49,196,160,54,1343 

1120 DATA 47,222,128,224,33,142,12 

8,8,160,33,17,128,212,160,33,164,1 

839 

1130 DATA 15,47,216,160,33,164,15, 
148,158,54,160,54,5,82,52,90,1453 
1140 DATA 160,33,160,33,164,15,148 
, 128,8,52, 153,7,160,33,164, 15,1433 
1150 DATA 152,148,158,7,128,8,8,53 
,7,228,15, 160,33,164,15,47, 1331 
1160 DATA 216,148,153,47,7,212,23, 
52,36,148, 128,7,212,14Q,152,4,1695 
1170 DATA 82,52,36,160,33,20,23,42 
,129,63,26,31 ,28, 12B, 21 2, 153, 1240 
1180 DATA 47,216,153,148,128,54,14 

7,2,82,52, 137,148, 128,7,212, 148, lb 
09 

1190 DATA 152,4,82,52.115,25,42,76 
, 153, 152, 148, B, 53, 217, 153,128,1560 
1200 DATA 53,147,2,31,5,26,49,196, 
153,47,223,128,224,33,142,128,1587 
1210 DATA 8,160,33,17,128,212,160, 
33,164, 15,47,128,7,216, 160,33,1521 
1220 DATA 164,15,148,159,54,153,2, 
31,15,160,33,129,9,60, 160,33,1325 
1230 DATA 164,15,62,25,52,209,148, 
128,7,212,148, 152,4,82,52, 175, 1635 
1240 DATA 19,25,42,129,26,51,28,26 
,48,72, 160,49, 12B, 7, 224, 49, 1083 
1250 DATA 160,49,129,1,92,53,3,160 
,49,153,49,229, 11, 160,49, 155, 1491 
1260 DATA 229,9,160,49,164,11,149, 

2,31,7,160,49,129,228,11,25,1411 
1270 DATA 42,129,231,14,84,79,79,3 

2,77,63,78,99,32,76,79,79,1265 
12B0 DATA 80,83,224,39,25.42,95,14 

9, 21 B, 155,164,15, 128,53,233,93, 178 

6 

1290 DATA 2,31,12,154,12B,8,21B,15 
4,149,2,92,42, 169,155, 164, 15, 14BS 
1J00 DATA 129,52,233,91,2,31,6,154 
,128,7,218,155,128,7,219,135,1714 
1310 DATA 142, 6, B2, 53, 26, 25, 44, 199 
,151,149,2,82,34,92,233,91,1411 
1320 DATA 153,7,217,155,224,40,149 
,219,153,47,218,155,164,15,134,52, 
2122 

1330 DATA 153,5,82,53,149,160,42,1 
28,7,224,42,160,42,129,1,31 , 1408 
1340 DATA B, 129, 224, 42, 25, 53, IBB, 1 
60,42,160,40,228,7,128,224,46,1704 
1350 DATA 155,164,15,155,164,15,47 
,134,8,53,217,153,232,2,92,42,1658 
1360 DATA 169,25,41,119,155,129,7, 
219,155,142,4,92,53,92, 160,40, 1590 
1370 DATA 219,231,19,90,92,79,67,6 
9,69,95,92,69,32,79,79,94,1423 
1380 DATA 32,70,79,83,78,68,224,39 
,25,42,85,160,40,219,231,19,1496 
1390 DATA 84, 79, 79,32,77,65, 78, B9, 



32,B0,B2,79,67,69,6B,B5,1143 
1400 DATA B2,69,B3 f 224,39,25,42,B5 
,231,13,80,82,79,67,69,68,1338 
1410 DATA B5,B2,69,32,69,7B,6B,146 
,7,231,13,87,73,34,72,79, 1273 
1420 DATA 85,84,32,83,84,65,82,94, 
7,224,39,25,42,85,63, 12B, 1212 
1430 DATA 212,153,47,216,142,128,2 
,31,6,128,14,221,29,153,148,128,17 
5B 

1440 DATA 54,224,55,160,55,49,149, 
1,160,55,233,45,2, 13,31, 13, 1299 
1450 DATA 133,152,148,128,8,8.53,2 
17,23,54,58,148,128,7,212, 148, 1647 
1460 DATA 132,128,7,4,82,54,14,232 
,217, 133,232,2,31 ,11, 142,129,1590 
1470 DATA 9, 129, B, 221, 129, 222, 29,1 
2B.212, 153,47,216,153,149, 128,54, 1 
986 

14B0 DATA 224,55,160,55,233,45,2,3 

1,17,153,148,52,49,222,153,152,175 

1490 DATA 148,8,53,49,221,25,54,12 

3,148,128,7,212,148,132,128,7,1611 

1300 DATA 4,82,34,77,153,49,222,15 

3,49,221,157,149,2,31,8,142,1333 

1510 DATA 129,9,129,8,221,158,149, 

2,31,4,129,222,29,232,224,47,1723 

1520 DATA 128,212,153,148,128,54,2 

33,36,2,31,7,148,221,25,54,177,173 

7 

1330 DATA 149,128,7,212,148,153,47 
,128,7,4,82,54,147,25,42,85,1417 
1540 DATA 148,128,8,212,153,148,12 
8,54,224,56,160,56,160,47,7,224,19 

13 

1530 DATA 47,14a,128,2,B2,54,203,2 
5,54,177,26,51 ,70,133,153,47, 1420 
1560 DATA 157,8,53,217,29,149,212, 
148,164,21,47,216,153,152,52,148,1 
926 

1570 DATA 164,21,2,31,12,133,153,4 
7,152,8,53,217,23,54,255, 148,1495 
15B0 DATA 128,7,212,148,139,177,7, 
4,82,54,216,25,46,105,148,128,1626 
1590 DATA 7,27,24,55,45,55,96,53,1 
48,55,194,56,32,36,210,37,1172 
1600 DATA 91,57,232,55,200,55,103, 
58,13,148,186,8,27,16,56,216,1341 
1610 DATA 36,243,57,24,37,63,38,36 
,38,2,58,226,190,51 ,60,23,1264 
1620 DATA 46,105,159,133,4,137,134 
,4,12,88,25,46,282,159,133,4,1411 
1630 DATA 159,149,3,12,82,55,80,13 
9,159,32,8,223,23,55,62, 157,1420 
1640 DATA 134,4,157,149,3,12,88,15 
7, 137, 32, B, 221, 25, 33, 80, 166, 1448 
1650 DATA 142,51,60,23,46,105,26,5 
1,28,153,130,52,234,84,79,2, 1268 
1660 DATA 31,17,26,49,188,26,49,18 
B, 153, 49, 131, 9, 224, 57, 23, 42, 1264 
1678 DATA 129,133,49,131,9,224,33, 
232,217,160,37,160,33,7,224,37,197 
5 

1680 DATA 25,42,129,129,137,23,26, 
31 ,29, 153, 129,52,233,40,5,82, 1282 

1690 DATA 55,172,26,61,209,26,51,4 
3,26,53,51, 139,224,58,157,224,1596 

1700 DATA 59,160,58,166,251,23,160 

,59,166,232,23,136,24,58,25,46,166 
6 

1710 DATA 105,149,137,23,25,55,151 
,26,51 ,28, 153, 130, 52, 234, B4, 79, 148 

2 

1720 DATA 2,31,11,26,49,188,26,49, 
188,25,55,224,25,55,242,26, 1222 
1730 DATA 61,208,26,51,43,26,55,51 
,159,224,58,137,224,59,25,42,1469 
1740 DATA 129,153,49,135,7,224,33, 

232,217,160,57,43,160,33,9,135,177 

6 

1750 DATA 7,33,160,58,7,223,160,57 
,42,160,33,9,135,7,33,160,1284 
1760 DATA 59,7,221,26,55,51,159,22 
4,58,157,224,59,25,42,129,128, 1624 
1770 DATA 137,23,149,224,40,26,51, 
28, 153, 130,52,234,84,79,2,82,1494 
17B0 DATA 36,108,153,128,52,233,40 
,5,31 ,8,153,49,224,33,232,217,1722 
1790 DATA 153,232,2,31,31,168,57,4 
3,160,33,9,135,7,33, 160,59,1304 
1S00 DATA 7,223,160,57,42,160,33,9 
,133,7,33,160,39,7,221,23,1339 
1910 DATA 56,147,26,61,208,26,51,4 
3,26,55,62,26,51,28,159,224,1249 
1B20 DATA 58,157.224,59,153,138,52 



,234, 84 ,79, 2, 31, 11, 26, 49, IBS, 1337 
1830 DATA 26,49, IBB, 23, 56, 138,25,4 

2,76,26,51,28,26,61,208,26, 1B31 
1B40 DATA 31,43,26,55,62,160,58,16 

6,251,23,160,59,166,232,23,159,171 

4 

1650 DATA 166,249,23,157,166,250,2 
3,160,40,149,1,31,21,160,40,166,18 
02 

1B60 DATA 70,23,168,144,64,245,0,0 
,24,58,149,224,40,25,36,201,1491 
1B70 DATA 168,144,64,241,0,0,24,58 
, 159,224,38,157,224,59,25,42,1647 
1880 DATA 129,149,137,23,25,56,38, 
26,48,72,133,49,191,1,153,49,1299 
1890 DATA 176,4,13,32,42,76,153,49 
, 168,144,80,32,0,0,23,25,1067 
1900 DATA 42,129,26,48,72,153,49,1 
91 ,1 ,153,49,176,4,13,82,42,1230 
1910 DATA 76,153,49,167,2,134,23,1 
66,247,46,191,12,153,49,240,9,1717 
1920 DATA 13,166,247,23,25,42,129, 
26,48,72,153,49, 191 ,1,153,49,1387 
1930 DATA 176,4,13,82,42,76,153,49 
,168,144,80,33,0,0,23,166,1209 
1940 DATA 247,46,166,240,12,153,49 
,13,166,247,23,25,42,129,26,48,163 
2 

1950 DATA 72,26,51,28,153,49,224,4 
0,153, 153,47, 160, 40, 48, 47, B, 1299 
1960 DATA 177,7,53,217,128,137,23, 
25,56,38,128,137,23,26,61,208, 1444 
1970 DATA 26,51,43,139,224,33,157, 
222, 158, 160,33,8,32,224,51,26,1607 
1980 DATA 51,28,133,130,52,234,65, 
64,2,31,14,26,49,188,26,49,1182 
1990 DATA 188,26,51,28,25,57,139,2 
5,42,76,153,128,32,233,40,2,1265 
2000 DATA 31,17,26,61,208,26,51,43 
,26,55,51,159,224,58,157,224,1417 
2010 DATA 59,153,49,135,7,218,160, 
33,131,9,224,33,138,131,9,222,1731 
2020 DATA 160,51,154,10,224,51,160 
,33,212,158,160,51,160,20,19,148,1 
770 

2030 DATA 43,154,9,135,7,33,160,58 

,7,223,148,42,154,9,135,7,1324 

2040 DATA 33,160,59,7,221,159,133, 

4,139,149,3,12,157,134,4,12,1406 

2050 DATA 157,149,3,12,31,13,159,1 

66,251,23,157,166,252,23,136,24,17 

22 

206O DATA 58,19,159,224,58,157,224 
,39,25,42,129,149,137,23,25,57,154 
5 

2070 DATA 94,168,144,64,30,0,0,24, 
58,25,42,129,149,224,58,149,1350 
2080 DATA 224,59,149,224,57,233,19 
,60, 149, 168, 144,80,21 ,0,0,23, 1610 
2090 DATA 25,42 , 129,26, 4B, 72, 153, 4 
9,224,33,160,33,176,2,31,38,1241 
2100 DATA 168,144,64,109,0,0,200,1 
68, 144,64,241 ,0,0,204, 140, 180, 1B26 
2110 DATA 7,205,166,69,201,166,70, 
224,60, 168,144,64,93,0,0,24,1661 
2120 DATA 58,25,42,129,160,33,177, 
2,31 ,33, 16B, 144,65, 122,0,0,1189 
2130 DATA 200,140,204,140,180,7,20 
5, 166,248,201 , 166,70,224,60, 16B, 14 
4,2523 

2140 DATA 64,77,0,0,24,58,25,42,12 

9,231,15,78,79,84,32,73,1011 

2150 DATA 77,80,76,69,77,69,78,84, 

69,68,224,39,25,42,85,128,1290 

2168 DATA 212,153,47,216,232,224,3 

8,133,148,128,54, 166,34,51,2,31,18 

B9 

2170 DATA 11,153,152,148,8,53,217, 
25,58, 187, 148, 128,7,212, 14B, 152, IB 
07 

21B0 DATA 128,7, 4, 82,58,149,232,22 
4,38,29, 128,212, 153,47,216,153,186 
0 

2190 DATA 148,128,54,166,34,51,2,3 

1 ,10,153,148,128,8,52,224,38,1375 
2200 DATA 29, 14B, 128,7,212, 148, 152 

, 1 26, 7, 4, B2, SB, 192, 153,224,38, 1710 
2210 DATA 29,26,48,72,26,51,26,153 

,49,224,33,26,49,188,149,212,1363 
2220 DATA 26,31,28,146,164,13,153, 

14B, 164, 13, 47, 52,2, B2, 59, 25, 1 175 
2230 DATA 148,145,4,31,9,148,128,7 

,212,23,36,244,238,63,80,82,1642 
2240 DATA 73,84,69,224,39,25,42,65 

,148,128,7,27,20,59,48,59,1137 



2250 DATA 252,60,38,60,64,60,104,6 
0,127,60, 150,60,176,60,202,160,169 

3 

2260 DATA 33,179,1,160,33,149,4,13 
,82,59,13,189,224,40,160,40,1379 
2270 DATA 160,33,7,167,7,246,160,3 
3,7,23,160,40,160,33,7,167,1412 
2280 DATA 7,251,160,33,7,23,160,40 
,160,33,7,160,33,178,4,14,1270 
2290 DATA 9,167,7,254,160,33,7,23, 
26,49,188,167,3,64,168,33,1350 
2300 DATA 166,64,9,7,224,40,149,22 
3, 155, 128,7,219, 155, 128, 7, 164, 1845 
2310 DATA 15,217,26,51,28,153,128, 
52,233,40,5,82,42,76,26,49,1223 
2320 DATA 186,153,126,53,233,41,5, 
82,42,76,26,49,196,153,47,248,1720 
2330 DATA 5,62,59,13,176,224,48,17 
8,160,46,17,149,221,153,160,48,174 
1 

2340 DATA 184,9,128,7,184,54,224,3 
4,184,212,177,177,14,160,28,18,178 
6 

2350 DATA 160,34,148,128,54,233,20 
9,2,31,10,157,178,184,146,8,11,169 
5 

2360 DATA 7,221,160,20,20,157,160, 
40,23,160,40, 128,7,224,40, 149,1556 
2370 DATA 221,160,48,20,159,128,7, 
223,159,245,4,31, 13,153,128,7,1708 
2380 DATA 219,155,164,15,217,25,59 
,134,25,42,129,26,60, 19,168, 144, 16 
01 

2390 DATA 60,21,0,0,46,160,40,13,1 
68, 144,80,21 ,0,0,23,25,821 
2400 DATA 42,129,160,33,149,4,160, 
33, 1B3, 1,13, 82, 59, 13,178,160,1399 
2410 DATA 33,11,224,40,29,26,60,19 
,168,144,80,21,0,0,46,166,1067 
2420 DATA 255,160,40,8,12,168,144, 
80,21,0,0,23,25,42,129,26,1133 
2430 DATA 60,19,26,61,206,26,31,43 
, 159, 168,144,80,0,0,0,178,1223 
2440 DATA 160,33,9 , 7, 23 , 157 , 168, 14 
4,80,0,0,0,176,160,33,9,1161 
2450 DATA 7,128,7,23,25,42,129,26, 
60,19,168, 144, 80, 23, 0,0, B81 
2460 DATA 46,160,40,13,166,144,60, 
23,0,0,23,25,42,129,26,60,979 
2470 DATA 19,168,144,80,29,0,0,46, 
160,40, 13, 168,144,60,29,0,1120 
24B0 DATA 0,23,25,42,129,26,60,19, 
168, 1 44, B0, 23, 0,0, 46, 166,951 
2490 DATA 255,160,40,6,12,168,144, 
60,23,0,0,23,25,42, 129,26, 1 135 
2500 DATA 60, 19, 168, 144, B0, 29, 0,0, 
46, 166,255, 160,40,8, 12, 168, 1355 
2510 DATA 144,80,29,0,0,23,25,42,1 
29,153, 153,47,182,8,53,217,1285 
2520 DATA 153,49,224,40,160,40,149 
,4,160,40,191,1,13,82,42,76,1424 
2530 DATA 160,40,168,144,80,39,0,0 
, 160,33,7,23,25,42, 129, 128, 1178 
2540 DATA 212,153,47,216,153,49,12 
9, 10,224,33,160,33,149,2,82,41,169 
3 

2550 DATA 116,153,148,126,54,224,3 
4, 160,34,233,46,4, 160, 34 , 233,57 , 18 
22 

2560 DATA 1,13,160,34,233,32,5,12, 
82,61 ,97,146,126,7,212,146,1373 
2570 DATA 152,128,7,4,62,61,2.160, 
32,31,8,149,224,32,25,34, 1131 
2580 DATA 62,160,33,160,33,33,2,31 

,38,160,33,232,226,15, 160,33,1413 
2590 DATA 128,7,212,142,160,20,17, 

148,128,8, 148,164, 15,228,15,19, 153 
9 

2600 DATA 142,128,8,232,228,15,142 
,128,8,206,25,34,79,25,34,79,1513 
2610 DATA 153,152,148,126,8,8,53,2 
17, 160,33,142,3,31,13,142,153,1544 
2620 DATA 226,15,142,128,7,206,25, 
34,79,160,33,160,33,33,2,31,1316 
2630 DATA 10,160,33,153,226,15,25, 
34,79, 160,33, 12B, 4, 31 ,30, 142, 1265 
2640 DATA 212,126,128,14,160,20,16 
, 148, 146, 126,8, 164, 15,228, 15, 19, 15 
53 

2650 DATA 142,126,7,206,126,153,22 
8 , 1 3 , 25 , 34 , 79 , 1 42 , 2 1 2 , 1 60 , 33 , 33 , 1 7 
25 

2660 DATA 126,7,128,14,160,20,18,1 
48,148,128,8,164,15,228,15,19,1349 
2670 DATA 142,128,7,206,160,33,33, 



128,7,153,228,15,25,34,79,26, 1404 
2680 DATA 51,28,153,128,52,233,40, 
5,82,42,76,26,49, IBB, 128,211, i 493 
2690 DATA 153,47,216,148,152,1,82, 
42,76,153, 148, 128, 54, 233, 41,7, l67o 
2700 DATA 62,61,251,148,128.7,212, 
25,61 ,228, 153, 146, 126,6,52,224, 191 
6 

2710 DATA 37,133,153,47,146,6,53,2 
17, 126,212, 160,37,47,216, 160,37, 18 
13 

2720 DATA 148,128,54,233,44,2.82,6 
2,39, 146,152,1,62,42,76,146,1441 
2730 DATA 126,7,212,25,62,15,160,3 
7, 146, 128,8,52,224,41 , 160,37, 1444 
2740 DATA 160,37,47,148,8,53,224,3 
7,29, 160,43, 12B, 2, 31 ,10,149,1266 
2750 DATA 224,43,149,215,25,38,107 
,63,237,66,62,69,65, '5,60, 151 , 1669 
2760 DATA 31,19,231,8,32,73,78,32, 
76,73,78,69,60, 155, 128,6,1 151 
2770 DATA 129,9,62,151,13,31,3,63, 
149,215,25,34,62,79,0,0, 1027 
2780 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2790 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2600 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2810 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2820 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2830 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2840 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2650 DATA 32,154,32,146,32,32,31,1 
6,224,32, 154,32, 146, 160,4,32, 1261 
2860 DATA 31,18,32,32,154,32,146,3 
2,31 ,18, 160,6,32,154,32,146, 1056 
2870 DATA 32,31,18,160,6,32,154,32 

,146, 160,5,32,87,79,0,0,974 

2880 DATA 0,0,0,84,69,0,0,0,0,0,84 

,87,0,0,0,0,324 

2890 DATA 0,70,49,0,0,0,0,0,73,78, 
0,0,0,0,0,72,342 

2900 DATA 82,0,0,0,0,0,86,82.0,0,0 
,0,0,66,84,0,400 

2910 DATA 0,0,0,0,80,84,0,0,0,0,0, 
79,79,0,0,0,322 

2920 DATA 0,0,83,88,0,0,0,0,0,71,6 
7,0,0,0,0,0,309 

2930 DATA 68,82,0,0,0,0,0,76,73,0, 
0,0,0,0,80,0,379 

2940 DATA 0,0,0,0,0,63,128,0,0,0,0 
,0,79,128,0,0,418 

2950 DATA 0,0,0,83,80,0,0,0,0,0,67 
,200,0,0,0,0,430 

2960 DATA 0,70,128,0,0,0,0,0,73,0, 
0,0,0,0,0,79,350 

2970 DATA 0,0,0,0,0,0,71,0,0,0,0,0 
,0,82,0,0,153 

2980 DATA 0,0,0,0,76,0,0,0,0,0,0,6 
5, 128,0.0,0,269 

2998 DATA 0,0,68,0,0,0,0,0,0,90,0, 
0,0,0,0,0, 158 

3000 DATA 66,0,0,0,0,0,0,69,0,0,0, 
0,0,0,66,0,221 

3010 DATA 0,0,0,0,0,64,0,0,0,0,0,0 
,84,49,0,0,217 

3020 DATA 0,0,0,65,0,0,0,0,0,0,68, 
128,0,0,0,0,261 

3030 DATA 0,85,0,0,0,0,0,0,63,0,0, 
0,0,0,0,69,237 

3040 DATA 128,0,0,0,0,0,76,128,0,0 
,0,0,0,67,128,0,549 

3050 DATA 0,0,0,0,81,0,0,0,0,0,0,8 
4,128,0,0,0,293 

3060 DATA 0,0,67,76,0,0,0,0,0,75,0 
,0,0,0,0,0,21B 

3070 DATA 76,128,0,0,0,0,0,89,0,0, 
0,0,0,0,80,70,443 

3080 DATA 0,0,0,0,0,86,128,0,0,0,0 
,0,74,0,0,0,286 

3090 DATA 0,0,0,78,76,0,0,0,0,0,77 
,0,0,0,0,0,231 

3100 DATA 0,67,0,0,0,0,0,0,68,63,0 
,0,0,0,0,68,266 

3110 DATA 211,0,0,0,0,0,66,128,0,0 
, 0 , 0 , 0 , 67 , 1 28 , 0 , 600 

3120 DATA 0,0,0,0,80,126,0,0,0,0,0 
,90,49,0,0,0,347 

3130 DATA 0,0,88,49,0,0,0,0,0,89,4 
9,0,0,0,0,0,275 



C64 Language 



3140 DATA 68, B4, 0,0, a, a, 0,0, a, B, 0, 
0,0,0,0,0, 1S2 

4000 REM READY TO SAVE. CHANGE THE 
,B IN 

4010 REM THE SAVE INSTRUCTION TO , 
1 IF 

4020 REM USING CASSETTE. 

4030 PRtNT"CCLEAR3tDOWN3EDOWN3 PRE 

S3 ANY KEY TO SAVE" 

4040 6ETK»i IFK»-""TH£N 4040 

4050 PDKE43,01 I P0KE44 ,0Bi P0KE45, 1 B 

5iP0KE46,64 

4070 SAVE "PILOT" ,B 



PROGRAM: PILOT M/C 



10 BL-35 iLN-70 iSA«49152 

20 FDR L=0 TO BL:CX-0iFOR D=0 TO 1 

3 

30 READ AiIF A >255THENPR I NT " NUMBER 

TO LARGE"iLN+(L«10> (STOP 
40 CX"CX*AiPOKE BA+L*16+D,AiNEXT D 
30 READ A: IF AXCX THENPR I NT "ERROR 

IN LINE"|LN+(L«10) 
60 NEXT L 

70 DATA 32,96,165,162,0,199,0,2,20 

1,0,240,4,232,76,3,192,1396 

90 DATA 142,255,3,173,1,2,201,0,20 

8,3,76,0,192,96,162,0,1514 

90 DATA, 169,0,160,224,132,70,160,0 

, 132,69, 145,69,230,69,208,250,2087 

100 DATA 230,70,208,246,134,69,162 

, 196,134,70,162,200,163,247,160,0, 

2453 

110 DATA 143,69,230,69,208,2,230,7 



0,228,70,208,244,96,162,148,142,23 

21 

120 DATA 0,221,162,24,142,24,208,1 
62,59,142,17,208,96,162,151,142,19 
20 

130 DATA 0,221,162,21,142,24,208,1 
62,27,142,17,208,96,169,0,133,1732 
14B DATA 254,169,32,133,253,169,50 
,229,252,70,251,38,234, 106,38,254, 

2552 

150 DATA 133,252,10,10,101,232,10, 
10,38,253,10,38,253, 133,252,166,19 
21 

160 DATA 254,189,220,192,133,254,1 
64,251 ,234,234, 165,253,41 , 13,24, 10 
5,2728 

170 DATA 4,133,253,177,252,162,15, 
22 1 , 224 , 1 92 , 240 , 4 , 202 , 1 6 , 248 , 96 , 24 
39 

180 DATA 165,69,240,6,138,5,234,17 
0, 208, B, 138,73,255,5,254,73,2061 

190 DATA 255,170,189,224,192,164,2 
51,145,252,24,165,252,105,0,133,25 
2,2773 

200 DATA 163,233,105,212,133,253,1 
73,134,2,145,252,96,1,2,4,8,1938 
210 DATA 32,126,123,97,124,226,255 
,236, 108, 127,98,252,223,231 ,234, 16 
0,2694 

220 DATA 0,169,235,133,70,169,255, 
72,72,165,231,197,249,48,16,168,22 
89 

230 DATA 163,249,133,231,152,133,2 
49, 164,250, 165,252, 132,252, 133,250 
,165,3095 

240 DATA 249,197,251,240,43,72,24, 
101,251 ,74,133,249, 170,232,165,250 
,2701 

250 DATA 72,163,252,197,230,240,17 
,24,101,250,74,133,250,197,252,176 
,2650 

260 DATA 4,230,250,80,3,24,105,1,1 
68,138,72,152,72,76,15,193,1583 



270 DATA 165,252,197,250,240,13,16 
5,249,72,165,230,72, 166,231,165,23 
2,2924 

280 DATA 76,39,193,138,72,165,70,2 
4,10,144,2,9,1,133,70,144,1290 
290 DATA 3,32,109,192,104,170,104, 
133,252,104,133,231 ,201 ,255,208, 1 , 

2252 

300 DATA 96,104,133,250,104,153,24 
9,76,15,193,169,1,133,69,169,255,2 
149 

310 DATA 133,70,165,252,201,8,48,1 

0,56,233,8,133,252,230,70,76,1945 

320 DATA 132,193,165,251,201,8,48, 

10,36,233,8,133,251,230,69,76,2064 

330 DATA 148,193,169,0,197,253,240 

,14,133,253,165,251,56,233,8,230,2 

543 

340 DATA 69,133,231,76,148,193,160 
,0, 132,33, 132,54, 162,40,24, 165,179 
2 

350 DATA 33,101,70,133,53,165,54,1 
05,0,133,54,202,208,240,24,165,176 
0 

360 DATA 53,101,69,133,53,165,34,1 
03,0, 133,54, 162, 3, 24, 3B, 53, 1200 
370 DATA 38,54,202,208,248,198,232 
,24,165,53,101,252,133,53,163,54,2 
200 

380 DATA 103,0,133,54,24,165,54,10 
5, 196,133,54,165,247,145,53,24,165 
7 

390 DATA 165,54,105,27,133,54,166, 
251,169,0,56,106,202,208,252,133,2 
081 

400 DATA 251,120,165,1,41,253,133, 
1,177,33,170,165,1,9,2,133,1675 
410 DATA l.BB, 165, 248,201, 0,240, 6, 
138,5,251,145,53,96, 169,255,2061 
420 DATA 69,251,37,251,143,53,0,0, 
0,0,0,0,0,0,0,0,806 

300 PR I NT " C CLEAR 3 C DOWN 3 £ DOWN 3 C DOWN 
3 C DOWN 3 NOW LOAD AND RUN PILOT" 
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Whatever your interest in the Commodore range 
, ^ ^ \ of computers and peripherals, you simply 
& %\ . "W*-. \ cannot afford to miss a single issue. 



v \ \ 



\ , S v SUBSCRIPTION RATES 




£16.60 for 12 issues U.K. 
£21.50 for 12 issues Overseas Surface mail 



■% \ V £57.00 for 12 issues Overseas Air mail 

Send this form wilh your remittance to: 
INFONET LTD., Times House, 179 The Marlowes, 



■ 




Heme! Hempstead, Herts. HPl IRK. 




Listings will be much easier to 
enter with our new system. 



COMMODORE LISTINGS ARE RATHER 
well known for the horrible little black 
blobs that always abound. Unfortunately 
the graphics characters which are used to 
represent graphic and control characters 
do not reproduce very well and they are 
also difficult to find on the Commodore 
keyboard. 

In future all control and graphics 
commands will be replaced by a mnemonic 
within square brackets. This mnemonic is 
not typed out as printed in the magazine 
but rather the corresponding key or keys 
on the keyboard are pressed. For example 
[RIGHT] means press the cursor right key, 
you do not type in [RIGHT]. All of the 
keywords, what keys to press and how 
they are shown on the screen are shown 
below. 

Any character that is accessed by press! ng 
shift and a letter will be printed as 
[Sletter]. 

[SA] shift and A 
[S+l shift and * 

Any character that is accessed by 
pressing the Commodore key and a letter 
will be printed as [Cletter] 
[CA] Commodore and A 
[C+] Commodore and + 
[CI] Commodore and 1 



Mnemonic Symbol what to press 



[RIGHT] 

[LEFT] 

[UPJ 

[DOWN] 

[PI] 
[F2] 
IF3J 
[F4] 
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■ 



left/right 



shift left/right 



Shift & up 
/down 



up/down 



h 



shift & fl 



f3 



shift & f3 



LISTINGS 



If any characters are repeated the 
mnemonic will be followed by a number. 
This number is how many times you 
should enter the character. Any number 
of spaces over one will also be 
represented in this form 
[RIGHT10] press cursor right 10 times 
[C+10] press Commodore and + TO 
times 

[SPC10] Press the space bar 10 times 



Any other characters should be easily 
recognisable for example CTRL-N means 
press CTRL and N and LEFT-ARROW 
means press the left arrow. 

Any number of mnemonics can be 
enclosed in brackets for example 

[SA10,SPC10,SA10] 

means type 10 shift A's 10 spaces and 
another 10 shift A's. 



Mnemonic Symbol what to press 



F5] 
F6] 
F7] 
[F8] 

[CLEAR] 
[HOME] 
[RVSON] 
[RVSOFF] 






f5 



ihift & f5 



f7 



shift & f7 

shift & CLR 
/HOME 



CLR/HOME 



CTRL & 9 



CTRL & 0 



Mnemonic Symbol what to press 



[BLACK] 



[WHITE] 





[CYAN] 



[PURPLE] 



[GREEN] 



[BLUE] 



[YELLOW] 




CTRL & 1 



CTRL & 2 



CTRL & 3 



CTRL & A 



CTRL & 5 



CTRL & 6 



CTRL & 7 



CTRL & 8 



YOUR COMMODORE 



Lineage: 45p per word. W m % 1—1 ™ 

(52p incl. VAT). mSm 
Semi display: £9.70 per single column centimetre (plus 
VAT) minimum 2. cm. Ring lor information on series 
bookings/discounts. 

All advertisements in this section must be prepaid 
Advertisements are accepted subiect to Ihe terms and conditions 
printed on the advertisement rale card (available on request) 




01-437 0699 

EXT. 291 

Send your requirements to: 
DUNCAN NEILSON 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



FOR HIRE 



SOFTWARE 



HIRE HIRE 

STAFFS COMPUTER LIBRARY 

CBM 64 OWNERS 

Join the friendly Library. We give you what you want. If a title 
is not on our list then we will get it, if it's still available. 
IGames only) 

• All the latest Titles 

• Full 7 Days Hire 

• Low Hire Cost. From 75p 

• Up to 4 Games per week 

• All games original 

• Lots of American Titles 

• Low Hard and Software prices 

• Membership ONLY £5.00 

Free m/c Monitor on joining 
Send your cheques/postal orders payable to: 
STAFF COMPUTERS 
The Newlands, Greensome Lane, Stafford 



CWPtllS 4 SOFTWARE 



m 

Commanoo 

Games Designer 

ACE ic-iaj 

ACE.(Plut4j t 

Airwolf 

Slovo Oa«is Snooker 

Daisy Thompson Star Events 

Jump Jet 

Games Pack I (15 gamoai . . . 
Games Pack II (15 games) „ 

World Cup FOOlOflll 

G.'l*k'i-3 Fulton 

The Boas 

Anirog Favourite Four 

C-l5Clas*iei 

G-18 Classics JL 

Gremlin! . 

Sp»derman/Hulk Pack 

Ala- tn 



Grand Master Chess (C-16I . 
Grandmaster Chess (Plus 4). 

Tom Thumb < 

5 wort) of Destiny 

Xargons Revenge 

World SertM Baseball 

Robcon MeaO Alignment , . . , 



RRP 

, .7.96 
. .995 
.995 
1095 
.695 
..795 
..695 
.9 95 
..595 
..5 95 
.695 
695 
.695 
.7.95 
..9 95 
..995 
..7.95 
..7.95 
. .695 
.695 
. . 695 
.695 
.695 
f, 9r~ 
7 95 
. *94 



OUR 
9.75 
8 50 
6.50 
9.40 
5.95 
8.75 
5.95 

e.so 

4.95 
49S 
595 
5.95 
5.95 
6.75 
6 50 
6.50 
6.75 
6.75 
5.95 
7.75 
7.7S 
S.95 
5.95 
5.95 
6.75 
430 



Title RRP 

Beach (teas 7.96 

Delenee 16 7.95 

Dark Tow 5.95 

Wizard and Princess 5.95 



Classic Adventure 



Supergran . . 
Canoe Slalom 



. .595 



9.95 



OUR 
6.75 
6.75 
4.95 
4.95 
4.95 
6.50 
5.95 



BUDGET SOFTWARE 
Maiterironlc Tlllet (£' « 

Formula 1 Simulator 

Vegas Jackpol 

Tufli Fruity 

BMX Racers 

Rock man 

Souirm 

Spectipede 

Big Mac 

Mr Purvverse 

Solar Title* ({£99 each} 

Knock -Out 

Mission Mars 

Suicide Run 

Allan Attack 

C run one* 

Quick Draw 



eaci) 



All prices include pottage ana oscklng in (be U K. 
Payment with order by cheque or postal order please to 



C-19 JOYSTICK 



Buy any 3 
(or ES.2S 



Buy any 5 
tor £7.95 

or 

Buy any 2 
for £5.45 

C9.95 

Please stale 

which micro 



JOTHAN SOFTWARE (Dept Y.C.I 
65 Heol Gwys, Upper Cwmtwrch, Swansea SA9 2XQ. Tel: 0639-630934 



SOFTWARE 
APPLICATIONS 



HOME ACCOUNTS 

Put your house in order! 
Probably the best home use 

(or your computer! 
Comprehensive coverage of 

bank accounts, credit 
cards, HP, standing orders 
etc. Inbuilt accuracy check 

for all transactions. 
Cashflow projection. For all 
Amstrads, Commodores 
and Spectrums £9.95 or 
free details from 

DISCUS, 
18 Bedford Road, 
Word, IG1 1EJ. 
Tel: 01-514-4141 
(24 hours 'live') 




PROM-64 

EPROM programmer forSK, 16K, 
ZIF socket. Vpp generator & 
software on tape £34.75 
64-CARTrldqo, 2 - 8K E5.95 
EPBOMS OTY 1-10. 2716-128 £2.99 
OHOBI-2 EPROM eraser £22.95 
UK • 15% VAT 
Cambridge Microelectronic* 
One Milton Road, Cambridge 
CD-I 1UY 
Tel: (0223) 314814 TU: 81574 



SPORT 



HORSE FORM 
CBM 64/126 The ultimate m Morseraclng 
Prediction* Why pay £5 for one-off time 
ratings when you can continually produce 
your own. Program holds data 'or all Dal 
racing tracks in Britain and Ireland 
Get The Edge. Get Horsetorm 
£7.95 casselle Cneques/P O. to 
SEESAW SOFTWARE, 
26 Sycamore Riae, Sahw, NewDury, 
Berkshire RG13 2LZ 



VIC-20/CBM-64 
SOFTWARE HIRE 

Free Memoership. Hundreds ot Titles 
to choose from Send 5 A E tor your 
Free Hire Kit: 

V5H (VM), PO BOX 65. NOTTINGHAM NOl 



SW GAMES 



JOINT ADVENTURE OFFERS 

LOVETOY- GODDESS 

CBM 64/128 -Only £3.00 
from Stargate, P.O. Box 1520, Dublin 

yOU PAV AFTER DELIVERY! 



SERVICES 



DO YOU OWN A HOME 
MICRO? Do you want something 
more than the usual boring game? 
This is most certainly lor you. Don't 
just play at life, become part of it by 
starting your own home based 
business. Full or part-time. For 
FREE details s.a.e. to:.. Mr. Q. 
McGovern (YCl) 97, Pilton Place, 
King and Queen Street, Walworth. 
London SE17 1DR. 



GATWICK COMPUTER 
9ERVICES LTD 

' Suppliers of all Commodore software 

and hardware 

' 20^ oft most software 

' Stockists ol C6* and '28 

(Plus * and cm catered lor) 
' Quality repairs service available 
' Cash or Trade in on your Commodore 
machine* and p*/<phtnat*. 
For triendly advice on all your compuler 
needs call DENNIS or DAVE on (03931 
37343 

GATWICK COMPUTER SERVICES LTD, 
63 THE BOULEVARD. CRAWLEY. WEST 
SUSSEX. 



MATHS TREK: C64 disk; £7.50; 
gain practice in basic maths 
functions and thinking skills. 
Accounting Part 1; C64 disk; 
£7.50 for intermediate level 
exams and businessmen. 
Sigma; C64 disk; £7.50; game. 
Practise basic maths skills and 
thinking skills. G.W.&.A. 
Hesketh, PO Box 8. Ormskirk 
L39 5HH. 

"CHART QUIZ"A — Plus 4 pop 
knowledge game. £2.50 
cheque/PO. M.D. Price. 41 Heol 
Yr Ysgol, Bridgend CF32 BET. 

C64/12B Top quality original soft- 
ware (game and utility) at lowest 
prices. Write to: CPM. Apartado 
4065, P-9001 Funchal, (Portugal). 



> SAVASOFT < 

DISCOUNT COMPUTER 
SOFTWARE 

Send stamped S.A.E. for details, 
24 North View, Heaton. 

Newcastle Upon Tyne, NE6 
1XP. Tel: (091) 2657208. 



SERVICES 



DISC EXCHANGE 64 

SorffO wrfh your e/cade games? 
Solved til your adventures? 
Now you can exchange your 
Commodore 64 disks for as little as 
£2 (originals only). 



C64, C16/+4 Auto-exec. Auto- 
runs any basic program from 
disk. £6.95. Tensal Technology, 
15 Penrice Close, W.S.M. Avon 
BS22 9AH. 



i- or details Bend a SAE with a list of the 
disks you want to exchange to; 
Disk Exchange 64 
PO Box 4, Carterton, Oxford OX8 
3LF 



HARDWARE 



* TAPE BACK-UP BOARDS FOR 
CBM-64/128 VIC-20 * 

Cormeci a second CBM type cassette deck to your compuler wilh our BACK-UP BOARD M* i 
end you can easily make a bac'-up copy as you load your original program. Wor»s to- all types 
of fast loaders etc. U.SO inc P4P Thousands already sold 

The BACK-UP BOARD M« 2 can be used two way* Switched to -NORMAL' II Operates as ■ 
Mk.l. Switched to GENERATE' 64/12S owners can use our specal transfer software to 
reoenei ale a copy ol a program on the second deck as it loads from the first. This method can 
produce a beilerrjuality copy lhan the o-lgmal Mk 24so'twa'e £14.50 inc P&P New outsell. nrj 
out very popular MM. Return your Mk 1 10 be modifiod to Mk 2 'or it 50 Inc software * P&P 

AZIMUTH HEAD ALIGNMENT TAPE by INTERCEPTER for '64' Ueethlstesttapewilhyour 
to adjust the hoods of your decks lo make a pertecily malchod pa>r Full instruction* . 
screwdnver supplied en so inc P&P. 

ROM SWITCH RESET 3QARD ■[.. -,|,,.rr. nn ;.r 1. o - your 6- yuii i nn rssarj A 

programs iruit a standard reset swilch can"! A socket tor a 2764 8 K apron- is also included Ftli 
instructions Supplied £4.95 inc P&P 

ALL PRODUCTS QUARANTEEO FOR 12 MONTHS. 
Send your cheque/P.O. or stamp for details to:- TURBOTRONIC, 
46, Rlpon Street. Parkinson Lane, HALIFAX. West Yorkshire. HXI 3UG. 
Tel. (0422) 52020 

(Overseas customers Inside Europe add Mp oufalde Europe add £1,50) 



WARNING NOTICE 



Advertisements placed in this magazine are to be in strict compliance with our standard conditions (copies of which 
conditions are available on request) and on the clear understanding that the advertiser warrants that his 
advertisement (s) does not infringe any copyright or condition of sale of any interested party in the advertised 
product. 

Further, the advertiser indemnifies the proprietors of this magazine in respect of costs, damages, or any other claims 
brought against them as a result of legal action arising from the publication of the advertisement. 

Any breach of these terms or the said conditions may result in prosecution of the advertiser by the proprietors. 



PROGRAMMING 



REPAIRS 



COMMODORE 64/128 OWNERS 

If you want to sae *nat make* professional machine code programs lick you 
need the» 

64 SOURCE CODE GENERATOR Converts any M/C program to TRUE source 
code wltn labels. DISASSEMBLES from memory lo memory, APPENDS, 
RENUMBERS. DELETES, allows changes in the START OF BASIC anfl EXIT TO 
BASIC for LOAOS and SAVES. Disk version also gives START AND END 
ADDRESS OF A PROGRAM 

EASV BASIC - the best enhancement to oasic you could possibly wanl with 
ovor 25 Unctions on tape version and over 30 on the disk version Too many to 
list them all but Include - RENO, renumber REPE. repeats dolinod key: FKEV, 
program Unction key NUMB, auto line numbering: TSAV or OSAV (or savers: 
UNNE. restores programs deleted using NEW, and many more 
TAPE VERSIONS £8.95 - DISK VERSIONS UK 

BLANK DISKS 5 - DS'OD - All 961p(. reinforced hubs, sleeved and 
guaranteed tor life. 

10 IN PLASTIC LIBRARY CASE WITH LABELS E10.95 - 10 UNBOXED £9,45 
50 UNBOXED £40.00 - 100 UNBOXEO E7D.O0 
Disks notched on B side if requested 

SAE tor more Info, or cheques/POS lo> 

STORT SOFT 18. CROWN CLOSE, SHEERING. 
BISHOP'S STORTFORD HERTS CM22 7NX 



SOFTWARE LIBRARY 



MIDLAND COMPUTER 
LIBRARY 



OVER SiQQOditferertt titles available lor hire for the COMMODORE SPECTRUM 1 
ELECTRON. BBC. AMSTRAD. ATARI, and MSX computers. 

■ ARCADE ADVENTURE EDUCATIONAL and BU5INESS software too. 

■ HIRE PRICES from only 75p INC. PAP 

■ 20'>4 OISCOUNT otf all purchase software. 

■ FREE CATALOGUES 

■ FREE HINTS AND TIPS 

■ FAST HETURN OF POST SERVICE (if reserves are given). 

■ ALL GAMES manufactured ORIGINALS with full documentation. 

■ OVER 25.000 satisfied members 

■ EUROPEAN memoers welcome 

■ LIFE MEMBERSHIP EB 

■ FIRST TITLES HIREO FREE OF CHARGE 

■ Full computerised system keeps Irack of your order. We pride ourselves In being the 
most professional Hire Library In Ihe United Kingdom, wllh staff of 14 whoknows whal 
the word service means. Backed by our own software company and progra m mens. 

~ "mTdLAND COMPUTER LIBRARY ese»ee» 

26 College Street. Worcester WR1 2LS. Tel: 0905 611072 
Please rush me my 'FREE' catalogue, stating machine. 

Nam»: - , , 

Adret*: 
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REPAIRS 



COMMODORE REPAIRS 

Commodore repairs by Commodore 
approved engineers. Repair prices: 
Vic 20 modulator 18.05. Vic 20 £15.00 
CBM64 from £20.00. C2N from £9.00. 1541 
from £20.00. C64 ptu £13.50 Spectrum 
£16.50. Oregon £32.00. Electrons. Atari 
For morn information SAE of telephone' 

G.C. BUNCE & SON, 
36 Burlington Road, Burnham, 
Bucki SL1 7BQ. 
TO* (06286) 61696. 
9am-6pm Mon-Fri 



RING DUNCAN 
NEILSON ON 01-437- 
0699 FOR 

ADVERTISING 



LONDON 
COMPUTER REPAIR 

CENTRE 

* Spectrum, Commodore. BBC. 
Atari. Amslrad etc. 

*Low cost repairs Irom £12.00 

* Collection & delivery optional 

* Used Micro's bought, sold. 

exchanged. 
Call NIGEL: 01-863 7166 

MICRO SUPPORT 

Unit 3, 15 Springlitfld Road, 
Harrow. Mlddx HA4 1QF. 



EXPRESS COMMODORE 
REPAIRSy^s 

WHY PAY HIGH 
'FIXED* PRICES 

.„UFDft PBOf ESSONAUSM Of all rr» 
* *Trfp*r<wnp*"iip5 5"xlan (rtcr jptw 
tfi MAHC0MP veered inp MOST 
PROFESSIONAL wrier ■! rameT04<Mn> 
ana 1 1* Orui ittituOt AUG 85 

COMMODORE CHIPS 

906114 £23.00 
6510 £23.00 
6526 £33.00 

(includes VAT ana P&P( 

WHY OEUW 0U«* ESTIMATES AHE 
FREE AND WITHOUT OBLIGATION IF 
VOU DO NOT LIKE OUR ESTIMATE 
WE WILL RETURN THE COMPUTER 
AND REFUND THE POSTAGE 
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INCURRED' 

MANCOM_P.Tr 
(Dept YC2) 



PrintworkA Lane. Levenshutma, 

Manchester Ml9iJP 
OPEN MOM SAT 9*m to 7pm 
HI 061 224 18B8 ■98081 



TERMS 



CLASSIFIED ADVERTISING 

TERMS & CONDITIONS 
Our terms tor new advertisers (semi- 
display and lineage) ara strictly pro- 
lorma payments until satisfactory ref- 
erence can bt taken up (excluding 
recognised advertising agendas). 
Cheques and PO's should b« crossed 
and mad* payable lo ARGUS 
SPECIALIST PUBLICATIONS LTD.. 
and sand together with the 

advertisement to: 
THE CLASSIFIED DEPT.. L/H, NO:l 
GOLDEN SQUARE. LONDON W1R3AB. 
There are no reimbursements tor 
cancellations. Advertisements arriving 
too late lor a particular Issue will be 
Inserted In the following Issue unless 
accompanied by Instructions lo the 
contrary. 

All advertising sales are subfecl lo 
Government regulations concerning 
VAT. Advertisers are responsible lor 
complying wllh Ihe various legal 
requirements In force eg: The Trade 
Descrlpllon Act, So* Discrimination 
Act A The Business Advertisements 

i Disclosure) Order 1977. 
ULL TERMS & CONDITIONS OF 
ADVERTISING AVAILABLE ON 
REQUEST 



VS. Top Seller is British 




The Essential Package 

Over there they call it Swift-Calc; over here 
we just call it Swift, but whatever you call 
it, it's the most affordable and easy-to-use 
professional quality Spreadsheet around! 

The Americans have voted with their 
wallets and made Swift one of the top ten 
Home Management programs, according 
to the highly respected Billboard chart. But 
it's British, written by Dave Middleton of 
Metamorphosis Developments, and 
published in the UK by Audiogenic 
Software. 

Swift Spreadsheet is the essential financial 
modelling package. Use it In business, at 
home, or inyour club or society to help you 
in budgetting. costing, quotations, 
household financial planning, or any task 
where the manipulation of figures is 
involved. 

Swift will prove indispensable in 
forecasting and decision making due to its 
'What If capabilities - it can show you 
instantly how results are affected when you 
change one or more of the contributory 
factors. 

Even if you haven't used a Spreadsheet 
before, you will soon be able to harness 
the power of Swift to your own special 
requirements. 



PERFECT 





WHAT THE REVIEWERS SAY 

"Companies are spending thousands of pounds on 

micros running Lotus 1-2-3.. .home users have access to 

similar powerful programs like Audiogenic's Swift 

Spreadsheet'' The Guardian 

"This product is so outstanding in so many ways" 

Commodore Horizons 

"Audiogenic's Swift Spreadsheet is far and away the 
best of the low-cost spreadsheets for home micros" 
Sunderland Echo 

VERSIONS AVAILABLE 

Commodore 128 and 64 - both versions on one disk 
Commodore 128 and 64 - both versions on one cassette 
Atari 800XL and 130XE - both versions on one disk 
Atari 800XL and 130XE - both versions on one cassette 
BBC-B (40 Column screen display) - EPROM 



Swift is the Trade Mark of 
Metamorphosis Developments Ltd. 
now available from... 
WH Smith, Boots. Laskys and all 
good software dealers. 



FASTER 




Best Value Package 
Ever at £24-95 *bbc version £29.95 

ONLY SWIFT CAN GIVE YOU ALL THESE FEATURES... 

• Easy to use - With pop-up menu control. 

• Easy to learn - Comes with an instruction manual that is comprehensive and 
comprehensible. 

• Enormous Spreadsheet area - Cell matrices are Al to BL254 (Commodore 128 and 
Atari 130XE); Al to Z254 (Commodore 64 and Atari 800XL); or Al to Z126 (BBC-B). 

• Professional 80 column screen display - On Commodore 128 version only 
(RGB monitor required). 

• Highly flexible cell formatting - Column widths individually variable, user 
definable decimal precision, and text formatting to left, right or centre. 

• Lots of numerical display options - Minus signs, debit brackets or cr/dr notation 
for negative values, currency symbols, percent sign, etc. 

• Simultaneous display of two sheet areas - Horizontal or vertical split-screen facility. 

• Graphical display option - Converts cell values into bar graphs. 

• Can be used by unskilled operators - Automatic execution of pre programmed 
operational sequences. 

• BBC version supports both Tape and Disk filing systems - Comes as an EPROM chip. 

• Commodore version gives easy interface to parallel printers - Built-in Centronics 
Interface. 

Order now by phone... (0734) 303663 

... or via Prestel to our Telex: 847826 AUDGEN G 

PO Box 88 Reading Berkshire RG7 4AA 



